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2. “Climbing solution (o climbs, then descends): 
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From: 


Pre — Inflationary Clues from String Theory ? 
N. Kitazawa a and A. Sagnotti — https://arxiv.org/abs/1402.1418v2 


For 0 < + < 1 there are actually two classes of such solutions, which describe respectively a scalar 
that emerges from the initial singularity while climbing or descending the potential. To begin 
with, the climbing solutions for the 7—derivatives of y and A are 
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and the reader should appreciate that these expressions do not involve any initial-value constants 
other than the Big—-Bang time, here set for convenience at 7 = 0. On the other hand, the 
corresponding fields read 


wo + = logsinh (= vi-7) — = log cosh (< v1 -7?) 
— log cosh (2 V1 — 7: 2) , (2.13) 


a log sinh (= v1 - 7?) sie 
i+ 2 1 
and do involve an important integration constant, 9. ‘This determines the value of » at a reference 
“parametric time’ 7 > 0 or, what is more interesting for us, bounds from above the largest value 
that it can attain during the cosmological evolution. Strictly speaking, A would also involve an 
additive constant, but one can set it to zero up to a rescaling of the spatial coordinates. On the 
other hand, wp has interesting effects on the dynamics that become particularly pronounced in 
the two-exponential potentials 








V(y~) = Wo(e?” + €77%) . (2.14) 


From the following Ramanujan mock theta function: 


MOCK THETA ORDER 6 


(https://en.wikipedia.org/wiki/Mock modular _form#Order_6) 
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That 1s: 


(A053271 sequence OEIS) 


Sum_{n >=0} q((n+1)(n+2)/2) (1+q)(1+q’2)...(l+q4n)/((1-q)(1-q43)...(1- 
q*(2n+1))) 


We have that: 


sum q4((n+1)(n+2)/2) (1+q)(1+q%2)(1+q’n)))/((1-q)(1-q43)(1-g4(2n+1))), n = 0 tok 
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i g 1/2 in4+lifn42) (1 + q) (1 4 q*) (1 + q”) 


n=O (1 —q)(1—g*\(1—q*"*"} 


i "Neel dag cai (1 +q)(1 +q7) (1 +q") 


ao ~ (l-q)(1-q@*)({1-q*"*") 


For gq = 0.5 and n = 2, we develop the above formula in the following way: 


(((0.54((2+1)(2+2)/2) (1+0.5)(1+0.5%2)(1+0.5%2)))/((1-0.5)(1-0.54%3)(1- 
0.54(2*2+1))) 


0. ht2+2N2 (1 4 0.5)(1 + 0.57} (1 + 0.54) 
(1 — 0.5)(1 — 0.57) (1 —0.57°4*7} 


0.086405529953917050691244239631336405529953917050691244239... 
0.0864055... 


1+(((0.54((2+1)(24+2)/2) (1+0.5)(1+0.5%2)(1+0.5%2)))/(((1-0.5)(1-0.543)(1- 
0.54(2*2+1))) 


Input: 
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1.086405529953917050691244239631336405529953917050691244239... 
1.0864055... 


From the formula (b), for y = 0.0864055, we obtain: 


1/2(((((1-0.0864055)/(1-+0.0864055))1/2*tanh(1/2*sqrt(1-0.0864055%2))- 
((1+0.0864055)/(1-0.0864055))1/2*coth(1/2*sqrt(1-0.0864055%2))))) 


Input interpretation: 
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\ 1-0.0864055 


tanhjxi is the hyperbolic tangent function 


coth(x) is the hyperbolic cotangent function 


Result: 
—0.9724368... 
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Alternative representations: 
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Series representations: 
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for g = 1.64564 


Integral representation: 
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-1+exp(((-1/2(((((1-0.0864055)/(1+0.0864055))*1/2*tanh(1/2*sqrt(1-0.086405542))- 
((14+0.0864055)/(1-0.0864055))*1/2*coth(1/2*sqrt(1-0.086405542)))))))) 
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tanhjx) is the hyperbolic tangent function 


eothix) is the hyperbolic cotangent function 


Result: 
1.644380... 
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1.644380.... = C(2) = — = 1.644934... 


Alternative representations: 
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Series representations: 
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Integral representation: 
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2|\ 1+0.0864055 2 
| 1+0.0864055 Vy 1-0.0864055" | | 
| ————.—— _ coth} ————__— } |{-1)|=-1l+exp 
\) 1-0.0864055 2 
.¥0.992534 1 ——— 
|, BO echt [-0.545242 in + 0.545242 y/ 0.992534 | 4 
Sime in —V¥ 0.992534 


ha 


Gin —2t) v 0.992534 


0.458512 sch 
2Jimr—2¥0,992534 


| 0.992534 | d | 
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where 26 is the number of spacetime dimensions in bosonic string theory. 
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tanhjx) is the hyperbolic tangent function 


coth(x) is the hyperbolic cotangent function 


Result: 
1.6183804669247240046 1808160825 1932 169847324896621048284367... 


1.618380466.... result that 1s a very good approximation to the value of the golden 
ratio 1,618033988749... 
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(943-1)*exp(((-1/2(((((1-0.0864055 )/(1+0.0864055))41/2*tanh(1/2*sqrt(1- 
0.0864055%2))-((1+0.0864055)/(1-0.0864055))41/2*coth(1/2*sqrt(1- 
0.0864055%2))))))))-144-55+golden ratio*2 


where 9° — 1 is a Ramanujan cube, while 144 and 5 are Fibonacci numbers 
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tanhjxi is the hyperbolic tangent function 


coth(x) is the hyperbolic cotangent function 


éis the golden ratio 


Result: 
1728.727... 


EI ZR 12S wns 


This result 1s very near to the mass of candidate glueball f9(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 


curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross— 


Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number 
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(9%3-1)*exp(((-1/2(((((1-0.0864055)/(1+0.0864055 ))“1/2*tanh(1/2*sqrt(1- 
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tanhyx) is the hyperbolic tangent function 
coth(x) is the hyperbolic cotangent function 
éis the golden ratio 
Result: 
L/82.72 7... 
1782.727.... result in the range of the hypothetical mass of Gluino (gluino = 1785.16 
GeV). 


Alternative representations: 


. . 1| | 1-0.0864055 y¥ 1—0.0864055- 
[9 —l)exp 4 nh| ————————————__ | - 


S) — — — 
2 \ 1+0.0864055 2 




















rr  ....° : ——_——_—_—__. « | 
| 1+0.0864055 Vv 1-0.0864055- | 
——————._ coth) ————_—— }|(- 1) |- 144 +¢= 
\) 1 -0.0864055 2 
1{ [0.913595 { — 2 | 
—l1444+6+ exp] - ~y — |—] + —————_ |+ 
1.08641 La e7) 1o.0864055° 
| 1.08641 | 2 ae: 
| ——— |1+ —_— |}](-1+9°) 
\ 0.913595 ya gp ¥ 1-0.08640557 
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1} | 1-0.0864055 _ Ho 


9° — 1jexp]— a. aA 
(9 — NexP| 5 I) 1+ 0.0864055 2 


. 
| 1+0.0864055 Vv 1-0.08640557 
h} ———————— ]|(- 1) |- 144+¢= 


_—— a 
\ 1 —0.0864055 A 


i x 1 | 2) | 0.913595 | 
eee (= —i cor = + = 1-—0.0864055 | ——— |+ 


1.08641 | 
| . 
| 1.08641 2 3 
a= 1+ SS ——— (-1 +9 
\ 0.913595 La e¥ 1-0.08640557 


9° — ljexp] — ————- tan 
| P 2 \ 1+0.0864055 2 


fr 
| 1 +0.0864055 V¥1-0.08640557 || | 
h|] ——————"— ](-1) ]- 144 + 6 = 


—————— ©01 
\ 1 -—0.0864055 2 


: ' 
1 Ly —, | 1.08641 
-144+6+exp| > |-1 cor = iV 1 —0.0864055 | pec ees | 


-———_— 
1) | 1-0.0864055 |" 1 —0.0864055* | 


\) 0.913595 
0.913595 | 2 || 
fg 1-14 97} 
1.08641 La e7¥ 1-0.08640557 


Series representations: 


1) | 1-0.0864055 ‘ 1—0.0864055- | 
anh| ——————————__ |-- 


9° —1)exp|— |. | —————_— 
ills ae \) 1+0.0864055 2 


ee 
| 1+0.0864055 ¥ 1—0.08640557 

| cota | —i —\—— (—1) — 14444 = 
\ 1 -—0.0864055 2 


ak 
144464728 exp{-0.0867299 +S” (-1.09048 + 0.917024 (- bf)a 
k=] 


ro] q 64564 
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9° — 1)exp|— tan 
| P 2 \ 1+0.0864055 2 


-——_— 
| 1+0.0864055 h ¥ 1-0.0864055- 


————— 
\ 1 -—0.0864055 2 


——_ 
1| | 1-0.0864055 | 1 - 0.0864055" | 


| (—1) — l444¢= 


of ok ——Ss«d..83405 V0.992534 
-144 + @ + 728 exp|—0.545242 + >’ |-1.09048 g°* —- ———_—__—_ 
= (12k)? x? +¥0.992534~ ] 


ri il i } has G4 


1{ | 1-0.0864055 _ | 1 — 0.08640557 | 


9° — l)exp} — ——————.. Tah 
(9° — NexPl > |) 1+0.0864055 2 


cot 
\ 1 -—0.0864055 A 


—_ 
| 1+0.0864055 y 1-0.0864055 
$$ _ coth] ——_ | |(-  |- 


1.09048 
i 

¥0.992534 

ai k of 2.18097 ¥0.992534 eee 
> 0.917024 (-1)* q°" + —_——______ || for q = 1.64564 
5 Ak? nw? 4¥ 0.90909534 


14446 => -l444+04+ 728 co(0ses 12+ 


Integral representation: 


1| | 1-0.0864055 _ | 1 —0.08640557 | 


= ——————.— tan 
2) 1+0.0864055 2 


f— haat . 
| 1+0.0864055 V 1-0.0864055- 
h} —————_ } |/(- 1} |- 


(9° —1)exp 


COE 
\ 1 —0.0864055 2 





992534. 
; i 


— 


14446 = -144+6+ 728 exp i” SSS SS 
as ia—v 0.992534 


— 


esch?e [-0.545242 ix + 0.545242 y 0.992534 + 


Gn—2t)¥ 0.992534 } 
0.458512 eae ee | 0.992534 Jt 


2Zin—-2¥ 0.992534 | 
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55*exp(((-1/2(((((1-0.0864055)/(1+0.0864055))41/2*tanh(1/2*sqrt(1 -0.0864055%2))- 
((1+0.0864055 )/(1-0.0864055))41/2*coth(1/2*sqrt(1-0.0864055%2))))))))-5-1/golden 
ratio 


where 55 and 5 are Fibonacci numbers 


Input interpretation: 


| 

1| | 1-0.0864055 oo 

55 exp|—— |_| ———_ tanh| ~ V 1-0.08640557 |- 
2]\ 1+0.0864055 2 | 


-——_—— 
| 1+0.0864055 c il 
@ 


ee coth| - V¥ 1—0.08640552 | 
\) 1-0.0864055 9 








tanhyx) is the hyperbolic tangent function 
coth(x) is the hyperbolic cotangent function 


éis the golden ratio 


Result: 
139.8229... 


139.8229.... result practically equal to the rest mass of Pion meson 139.57 MeV 


Alternative representations: 
———$—__— 
1} | 1-0.0864055 


'y¥ 1—0.08640552 ) 
2|\) 1+0.0864055 


9 


55 exp tan 














(-l)|-3- 


%, 
| 14+0.0864055 . v 1—0.0864055 
\ 1-—0.0864055 9 


1| [0.913595 {_ 2 | 
-5 +55 exp] = |-,) - = |-14 ——_—_____], 
1.08641 Lae7) 100864055" 


— eo 

















| 1.08641 | 2 1 
| ¢ 
1 


\) 0.913595 











| 2 
| = —_ 
14 e 1-0.0864055 


33 Exp] — ————— 
. 2 \ 1+0.0864055 


1] | 1-0.0864055 : 1-—0.0864055- | 
aah) —————_—_————_—_— | = 


2 
are , 
| 1+0.0864055 V¥ 1-0.08640557 1 
| ——— coth) —— — ||(-1)|-5-- = 
\ 1-0.0864055 2 r 
1 mL foo) | 0.913595 
—-54+55 exp] -|-i cor = +-—i¥1-0.0864055 | ——— |+ 
2 a 3 1.08641 
—— ' 
| 1.08641 : 2 1 
7 2 
\ 0.913595 1 -¥1-0.0860055? }]| ¢ 
1} | 1-0.0864055 V¥ 1-0.08640557 
53 exp] — |./ ——————- tanh| ———— |- 
2} 1+0.0864055 2 
—— 4 
| 1+0.0864055 ¥ 1-0.08640557 | 1 
| ———— coth| —————_||(-])|-5-- = 
\) 1-0.0864055 2 i 
1 I er eae | 1.08641 
_5 +55 exp| - |-i cot{- 5 iV 1—0.0864055 | fee 
2 a. \) 0.913595 
0.913595 | 2 \}} 1 
eee We 
1.08641 1 ,-Vi-oos6a0ss? ||| ¢ 
Series representations: 
1} | 1-0.0864055 V¥ 1-0.08640557 
33 exp] — |. | —————___ tanh| ———————_ ||- 
2} 1+0.0864055 2 
ae oe } 
| 1+0.0864055 V¥ 1-0.0864055° 1 
| ——— _ coth] ——————_ | |(-) |-5 - - = 
\) 1-0.0864055 2 F 





-§-—— 455 xp-0.0867295 + 5’ (-1.09048 + 0.917024 (- ua" 
° k=1 
ro] a | b4S564 
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53 exp] — |_| 3 


-———_——— 
1} | 1-0.0864055 ica V¥ 1-0.0864055" 
——$——————. fa 
2)\ 14+0.0864055 


———_—__—— S01 7 
\) 1-0.0864055 2 


| 1+0.0864055 Vy 1-0.08640552 1 
by |] -1) ]-5 - - 


1 : oo 1.83405 0.902534 «= 
-5-= +55 co|-o.sas242 oS |-1.09048 q2k - ey 


kel (1-2k)? x? + ¥0.992534~ } 
for q = 1.64564 


rae 
1{ | 1-0.0864055 _ | 1 - 0.0864055" | 


55 exp| —- ——_—_———. fan 
Pla | 1+0.0864055 , 


2|\ 


————— 
\) 1-0.0864055 2 


ey -——____— 
| 1+0.0864055 1 — 0.0864055- 
hy} ——————————_ (—l)}- 


1.09048 
eS 
¥ 0.992534 
2.18097 ¥ 0.992534 | 


1 ] 
3 r =-5- yr +55 eo(0.4ses ~ 


s 


a Ak? x? +V0.992534 - 


Integral representation: 


1{ | 1-0.0864055 _ (oe 


Do EXP] — —_——_— . fan 
P12 |\) 1+0.0864055 ; 


COE 
\ 1 —0.0864055 2 


-—__—— 
| 1+0.0864055 V¥ 1-0.0864055- 
hy) ——————_ | |(- ]} -- 


1 1 0.992534 1 
5-— =-5-— +55exp] | : =< 
ab @ ! im—wO.992534 


a 


fesch?e [-0.545242 in + 0.545242 4 0.992534 ri 


0.458512 eon 
_— ‘Qin -2V0.992534 
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55*exp(((-1/2(((((1-0.0864055 )/(1+0.0864055))41/2*tanh(1/2*sqrt(1-0.0864055%2))- 
((1+0.0864055)/(1-0.0864055))41/2*coth(1/2*sqrt(1-0.0864055%2))))))))- 
21+1/golden ratio 


where 55 and 21 are Fibonacci numbers 
Input interpretation: 


1] | 1-0.0864055 tl re 
55 exp|-— |. | ———_ ranh| = V 1—0.0864055 |- 
2}\ 1+0.0864055 2 | 
—_____ 
| 1 +0.0864055 


1 
ee coth| 
\ 1 -0.0864055 


. es A 1 
= ¥ 1—0.08640557 | 214 - 
2 a 








tanhjxi is the hyperbolic tangent function 
coth(x) is the hyperbolic cotangent function 
éis the golden ratio 
Result: 
125.0590... 
125.0590.... result very near to the dilaton mass calculated as a type of Higgs boson: 
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 


Alternative representations: 


l 





























| 1-0.0864055 ¥ 1-0.08640557 
55 exp!— |./ ————-——- tanh | ———————_ |[- 
2|\) 1+0.0864055 2 
[0 7 Yr goon aoe 
| 1+0.0864055 ¥ 1-0.0864055- 4 
| ——————__ coth}| —————__ | |(- 1) |--21+- = 
\ 1-0.0864055 2 ob 
| 1| [0.913595 [{ 2 
—21+455 exp] — -y — |- + 
2 1.08641 Lae7¥ 10.0864055° 
[ | | 
| 1.08641 2 1 
— + - — 
\ 0.913595 44 oN 1-0.0864055- ? 
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55 exp] - 
Pl 5 | 


1{ |1-0.0864055 ‘a 


TTT SOT 
\) 1 +0.0864055 2 
f= ce en 
| 1+ 0.0864055 V1 -0.08640552 Lo 
|) ee et ae 
\) 1-0.0864055 2 é 
il | 1 =) ) /0.913595 
_-214+55 exp — |-i cor +5 iV 1-0.0864055" | eee 
2 Ca 1.08641 
| 1.08641 {. 2 1 
Pee | es || Fe 
\ 0.913595 La e¥ 10.08640557 ? 
1] | 1-0.0864055 V 1-0.08640552 
55 exp] — || ———————— tanh] ————————_ |- 
2] 1+0.0864055 2 
) 
| 14+0.0864055 V1 —0.08640552 1 
[peach ebaddcdaceets oy a ceickiatteieiais | PRS 0 4 RP 
\) 1 -0.0864055 2 é 
1 1 ~~, ) | 1.08641 
21 +55 exp| - |-i cor - - iV 1—0.08640557 ee 
2 2 \) 0.913595 
fo.91ss95 {ff 
ee: 
1.08641 enV 1-0.08640552 1-0.08640557 . 


Series representations: 


——— 
! | 1 — 0.0864055 : 1 — 0.08640552 | 
anh oo’. Oo | 


33 Exp] — aCe! | 
Plo 2/\ 1+0.0864055 2 


——_.._. ERE 
\ 1 —0.0864055 2 b 


a , 
| 1+0.0864055 y 1-0.08640557 1 
h| ————— ] (-1) ]- 21+ - 


1 7 as 

—~2714+- 455 exp -0.0867299 + >», (- 1.09048 + 0.917024 (- ia 
: | k=1 

rol q | 64564 
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-——__—— 
1| | 1-0.0864055 


33 Exp] — SS 
: 2 \ 1+0.0864055 


7 : 1 - 0.0864055° | 
C 9 a 


aaa ee A 
| 1 +0.0864055 a{¥ 1-0.08640557 }) | 4,3 
\) 1—0.0864055 2 ‘ae ia 


il 


1 all 
-21+— +55 exp|-0.545242 + 5" 
? k=] 


| a, 1.83405 ¥0.992534 
~1.09048 q?* —§ 
(12k) nw? + 0.992534 ~ 


for g = 1.64564 


ae 
1{ | 1-0.0864055 _ | 1 - 0.0864055" | 


33 exp| — be 
PI | 1+0.0864055 2 


eee , 
| 1+0.0864055 Vv 1-0.0864055- 
coth) ——————————__ (-l)|- 


\) 1 —0.0864055 2 
l l | 1.09048 
214+ - =-21+ — +55 exp|0.458512 + ———_—_ _ + 
¢ v'0.992534 
2.18097 ¥'0.992534 | 
[o.917024(-1) q?* + el for g = 1.64564 
4k? n* +¥ 0.992534 ~ ] 


i 
—7 


: 


k=] 


Integral representation: 
1} | 1—0.0864055 ” 1 —0.08640552 | 
anh _—_—? oe 


55 exp|- || ————— 
P12 |\) 1+0.0864055 , 


| u | 
| 1+0.0864055 Vv 1-0.0864055- 
hy} —@@———_  |(-1) ]- 


ee 
\ 1 -—0.0864055 2 


O03 
. 1 


—= 


1 1 ; 
1 | Dae terry lo — 
ab a as ix—¥ 0.992534 


2 


— 


esch?e [-0.545242 ix + 0.545242 ¥ 0.992534 + 
(in —2t)V0.992534 | | 
—— | y 0.992534 Jr 


0.458512 sch 
Zin—2¥ 0.992534 
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From the formula (a), for y = 0.0864055, we obtain: 


(((1/2(((((1-0.0864055 )/(1+0.0864055 ))“1/2*coth(1/2*sqrt(1 -0.0864055%2))- 
((1+0.0864055 )/(1-0.0864055))41/2*tanh(1/2*sqrt(1-0.0864055%2)))))))) 


Input interpretation: 


sabes aahsicns 
1| | 1-0.0864055 Lj. ee 
SS coth{ - Vv 1-0.08640557 |- 
2|\) 1+0.0864055 2 


-———__—— 
| 1+0.0864055 


\ 1 —0.0864055 


en | 
tanh{ | V¥ 1-0.0864055" | 
eothixi is the hyperbolic cotangent function 


tanhjxi is the hyperbolic tangent function 


Result: 
0.7442060... 


0.7442060... 


Alternative representations: 


f | 
l | | 1-0.0864055 
Z 


Vv 1—0.08640552 
— co —$—$—$ se 
2|\ 1+0.0864055 





I= tan 
1 —0.0864055 2 


\ 


| 
i | 1.08641 . 2 
— |-—_| ————_ |-1+ —\_ |+ 
2 \ 0.913595 eres | 
lt+e 


———— 
| 1+0.0864055 _ te 1 - 0.08640552 


1-0.0864055- 


| 0.913595 ; 2 | 
V 108641 |” «el 


| ; 2 
| = —_ 
a ¥ 1-0.0864055 





esto eo oe Eo < a2 ie 
1| | 1-0.0864055 . V¥ 1-0.0864055" 
2 \ 1+0.0864055 2 


ee | 
\ 1 -—0.0864055 2 


1 F 
1 < Vf} ” 1.08841 
=|-! cor +5 iV 1-0.0864055 | | : 


——_— —______—. 
| 1 +0.0864055 i 1 —0.08640552 
an rr — o—a— 





\ 0.913595 


OST35NS | 2 
1.08641 | fe. 


14% 1-0.0864055" 
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| 
1} | 1-0.0864055 thi. 1 — 0.08640557 
—s ooo a SSO —_ 
2|\ 1+0.0864055 2 


—<—$—$—_— 
| 1+0.0864055 : 1 — 0.08640552 | 
tanh} ———————————_ || = 


\ 1 -—0.0864055 2 
1 l 0.913595 
ae cot = iV 1 - 0.0864055" | ee 
9 i 2 1.08641 


| 
} 1.08641 | | 2 | 
_ > —_aorr™"':':':aaooeoo 
1 


\ 0.913595 La ec¥ 1-0.08640557 


Series representations: 


L| | 1-0.0864055 [a=noeesss! 
2|\ 1+0.0864055 3 
/1+0.0864055 V¥ 1-0.08640552 
\ 1 —0.0864055 — 9 | fm 
03 
0.0867299 +S” (-0.917024 + 1.09048 (-1)"|q** forg = 1.64564 


k=] 


 e , 
1{ | 1-0.0864055 i 1 —0.08640552 | 
oth| ———————————__ | - 


2|\ 1+0.0864055 2 


| 
| 1+0.0864055 ‘ 1 —0.08640552 | 
anh re = 


\ 1 — 0.0864055 2 
oe 2.18097 ¥0.902534 —_ 
| for a = 1.64564 


0.458512 + > -0. 17024 q7" - ee 
k=1 (1-2k) x? +¥ 0.992534 


-——————————— | 
1 | 1 — 0.0864055 of? 1 —0.08640552 | 


2) 1+0.0864055 2 


, 1 
| 1+ 0.0864055 |" 1 — 0.08640552 | 
= 


———————— fan 7 
\ 1 —0.0864055 2 


0.917024 & 1.83405 ¥0.002534 
+y 1.09048 ea g?* 4. 
4k? x? + ¥ 0.992534 


0.545242 + —— 


V0.992534 (| 
for g = 1.64564 
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Integral representation: 
_ _-———————— 

1} | 1-0.0864055 

2 \ 1 +0.0864055 


 1—0.0864055° | 
Cot e— seas os 


2 








PO . [ . 
| 1+0.0864055 ‘ 1-0.08640552 
anny 








«dT 
\ 1 -0.0864055 a 
(030253 : —_ 
|, en ———————__ | esch*(t) [—0.4585 l2in+0.458512 4) 0.992534 + 
a ixn—wvwOQ0.992534 


Pa 


(an -—2t) V¥ 0.992534 


0.545242 sch 
2in—2 ¥0.992534 


ly 0.992534 ja 


and: 


(((1/2(((((1-0.0864055 )/(1+0.0864055))“1/2*coth(1/2*sqrt( -0.0864055%2))- 
((1+0.0864055 )/(1-0.0864055))41/2*tanh(1/2*sqrt(1-0.0864055%2))))))))*1/128 


Input interpretation: 


. 
1} | 1-0.0864055 2 
— |_| ————-—__ coth( ; y 1-0.0864055 |- 
2|\ 1+0.0864055 2 








—___— 
| 1+0.0864055 1| ewer 
\ 1 —0.0864055 | : 


tanh| > V 1—0.08640552 





coth(x) is the hyperbolic cotangent function 


tanhjx) is the hyperbolic tangent function 


Result: 
0.99769455 7208300922071449503706720027493605707487861199312... 


0.997694557208.... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 





o ets 
14+4]/p°4/5? -1 i424. °-- 
e-taV5 
1+ 
1+... 
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and to the dilaton value 0.989117352243 =@ 


log base 0.997694557(((1/2(((((1-0.0864055)/(1 +0.0864055))“1/2*coth(1/2*sqrt(1 - 
0.0864055%2))-((1+0.0864055)/(1-0.0864055))41/2*tanh(1/2*sqrt(1- 
0.0864055%2))))))))-Pit1/golden ratio 


Input interpretation: 


oxo coroner 2 |,| 229864055. on? 1 =. 0064055 )- 
Bo.9976045571 9 | 1 + 0.0864055 2 . 


-——— 
1) | 1-0.0864055 l 





-——___— 
| 1+0.0864055 


\ 1 -0.0864055 


1 


—H+— 


l Oe ne ad, ee 
ranh{ ; Vy 1—0.08640552 








coth(x) is the hyperbolic cotangent function 
tanhjxi is the hyperbolic tangent function 


log,(x) is the base= 6 logarithm 


éis the golden ratio 


Result: 
125.476... 


125.476.... result very near to the dilaton mass calculated as a type of Higgs boson: 
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 


Alternative representations: 


lo BO, oo7so5 


j r [0 . . = ‘ 
1| | 1-0.0864055 Vy 1-—0.0864055- 
2 \ 1+0.0864055 2 























}1+0.0864055 ¥ 1-0.0864055" 1 
| _ TA) = - = 
\) 1 —0.0864055 2 a 
log? {coth| ¥2-2.9860552 | fooisses _ | 1os641 .p,[ ¥1-oo86aoss? |] 
l S| 5 2 Yo losé41 Yoosisses ~ 2 
—I+—+ 


log(0.997695) 
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1| | 1-0.0864055 _ {V1 -0.08640557 
0 SN ee 
B0.207625} 5 1\/ 1 +.0.0864055 2 
—— 
| 1 + 0.0864055 ¥ 1-0.08640557 1 
————— tanh} ———————_ -it- = 
\) 1 -0.0864055 2 | 
| 1] | 1.08641 | 2 
2) \ 0.913595 Lae7) 1-0.08640554 
[0.913595 2 || 1 
1.08641 _14e¥ 1.086055? ¢ 
ie eee ee Ro toe 
| 1| |1-0.0864055 __ | ¥ 1 -0.08640557 
0 = 
B0.207625} 5 1) 1 +0.0864055 2 
| 1+0.0864055 ¥ 1-0.08640557 1 
| ————_ tanh} —————————  ]- + - = 
\ 1-0.0864055 2 é 


: | F | 
j Serer; | 1.08641 
—A + logy corKO5 5 —! cor = + 3 gr l _— 0.0864055 | | eee eee 


\) 0.913595 
' 9.913595 ; 2 | 
1.08641 | -———— |||" 


1 2 
_l+e* 1-0.0864055 


a | 


Series representations: 


1| | 1-0.0864055 > 1 — 0.0864055- | 


in = ——_$—_——— cot 
Bo.c07695) 5 |\) 1+ 0.0864055 2 


| a es 
| 14+0.0864055 ¥ 1-0.0864055° 1 
| —————__—_._ tanh] ———————_ | ||-7#+- = 
\) 1-0.0864055 2 a 


a) 


1 | — 
ere of sre 0.0867299 +S" (0.917024 + 1.09048 -a)a 
? k=] F 
for g = 1.64564 
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cot 
A \ 1 +0.0864055 A 


1} | 1-0.0864055 V 1-0.0864055" 
logo co76es a ae ce ae aa vig a 


———— = 
\) 1-0.0864055 2 ¢ ob 


j qt 
| 1+0.0864055 i 1 —0.08640552 | | 
| fy eee | | DOW 


i 


2.18097 ¥ 0.992534 
of sora -0.45851 +) [-0.9170244" = ee 


ai (1-2ky¥ x? + ¥0.992534 * } 
for q = 1.64564 


cot : 
2 \ 1+0.0864055 


1] | 1-0.0864055 yl —0.0864055- 
logy covges| = = ‘hy ———_—__ - 


2 
| : 
| 1+0.0864055 y 1-0.0864055- 1 
| = a tanh ——————————— —At+— = 
\ 1 -—0.0864055 2 | 
1 0.917024 
— —i + logy corKos 0.545242 i a a 
e ¥ 0.992534 
— 1.83405 ¥ 0.992534 | nara 
5: [1.09048 Shwe ae oe for q = 1.64564 
k=1' 4k? 7? 49 0.9902534 


Integral representation: 


| 
| 1{ | 1-0.0864055 _,{ V1 -0.08640554 
0 — | | ————  coth| ——————__|- 
B0.2076°5| 5 1) 1 +0.0864055 ; 
is. 2 a ae a. oj 
| 1 +0.0864055 V 1-0.08640552 1 
———————_ tanh] ————— | ||- + - = 
\ 1—0.0864055 ; F 
: Ror 
a 
— —1 + logo co7ees i” : a) ae 
¢ a in -V0.992534 


esch?e [-0.458512 in+ 0.458512 y 0.992534 ~ 


in —2t) ¥0.992534 
0.545242 al \/ 0.992534 ar 


Zin -2¥ 0.992534 
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log base 0.997694557(((1/2(((((1-0.0864055)/(1 +0.0864055))41/2*coth(1/2*sqrt(1 - 
0.0864055%2))-((1+0.0864055)/(1-0.0864055))41/2*tanh(1/2*sqrt(1- 
0.0864055%2))))))))+11+1/golden ratio 


where 11 is a Lucas number 


Input interpretation: 


ot 
1} | 1-0.0864055 1 
logy co7604557 5 
21 \ 


So 
——— coth| - v 1—0.08640557 |- 
1 + 0.0864055 9 | 





-——__— 
| 1+0.0864055 


LL -—,.\, | l 
esse ranh| = V¥ 1-0.0864055* +114+- 
\ 1-—0.0864055 2 . b 








eothixi is the hyperbolic cotangent function 
tanhyx) is the hyperbolic tangent function 


log, (x) is the base-b logarithm 


éis the golden ratio 
Result: 
139.618... 


139.618.... result practically equal to the rest mass of Pion meson 139.57 MeV 


Alternative representations: 


Z FO . | a . 
1| | 1-0.0864055 Vy 1-—0.0864055- 


a ——————. €oL 
2 y 1+0.0864055 | 2 


lo BO Gov 6o5 


























| 1+0.0864055 V¥ 1-0.0864055" 4 
—————— Ta a —- = 
\) 1 —0.0864055 ; re 
log coth ¥ 1-0.0864055- | | 0,913595 _ L864] ranh| ¥ 1-0.0864055- \ 
Z Z 1.08641 \ 0.9] 3595 Z 





ll+- 4 
a log(0.997695) 
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a 
1{ | 1-0.0864055 i 1 —0.08640552 | 


if ia ———_—— cat 
es \ 1 +0.0864055 : 


ee .. 
\ 1 -—0.0864055 2 


F i | 
| 1 +0.0864055 y¥ 1-0.08640557 1 
h| ————— ]]] +11 + - 


11 + logy cov¢05 


a | 
1{ | 1.08641 2 | 
2} \ 0.913595 | . 


_al 2 
+¢ ¥ 1-0.0864055 


0.913595 2 
—___———_ }] + ——_—____—— |ll4 
1.08641 


| 


i 2 
+ e" 1-0.0864055 


7 q 

| 1| |1-0.0864055 _ | V1 -0.08640557 
0 = 
B0.207625} 5 1) 1 +0.0864055 2 


tan 
\ 1-0.0864055 2 


| 1+0.0864055 Vy 1-0.08640557 3 il 
— tanh| ————— |] +. 11 + rhe 


1 m1 at) | 1.08641 
11 + logo sores] 5 | cor = +5 4V 1-0.0864055 | (ici atatid ad 


\) 0.913595 
0.913595 2 \] 1 
1 +¢ ——____—__ |] - 
1.08641 _14e¥ 10.086anss? # 


Series representations: 


> 
a 1 -—0.0864055 v 1 - 0.08640557 | 


———————— _ co6 
2|\ 1+0.0864055 2 


| 
} 1+0.0864055 al 1-0. om I 


lo Bo,oo76e5| 7 


\ 1 -0.0864055 


+ += 


i am 


ra] i } | 6456-4 
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lo BO, Gov 605 


1] | 1-0.0864055 es V¥ 1-0.08640557 
A \ 1 +0.0864055 A 


| 1+0.0864055 Vv 1-0.0864055- | i 
— h} ———————— }]+ 11 


tan +- =1ll+- 
\) 1-0.0864055 2 ° ae 


i 


2.18097 ¥ 0.992534 
log covess |—0.458512 + )[-0.9170244"" - ee 
kal (1-2ky n* + ¥0.992534 ~ } 


for gq = 1.64564 


1| | 1-0.0864055 | 1 - 0.08640552 | 


= ee 7 
2 \ 1+0.0864055 2 


| 1+0.0864055 y 1-0.0864055" 1 
tanh} — |] 4.114 — 


logy co76e5 


tan : — 
\ 1 -0.0864055 2 


l 0.917024 
11+-— + logy corKos 0.545242 + ———— + 
y ¥ 0.992534 
= 1.83405 ¥ 0.992534 | a 
5: [1.09048 hee gue oe far ig = 1.64564 
ra Ak? pw? 4¥ 0.992534 


Integral representation: 


1| | 1-0.0864055 | 1 —0.08640552 | 


= —— : 
2 \ 1+0.0864055 Z 


is. 2 a ae a. 3 
| 1+0.0864055 : 1 —0.08640552 | 1 
yo (iaencaiececlibaleccalny | | [a (a 


logy co76e5 


——— en 
\ 1-0.0864055 Z 
1 0.992534 1 
11+ — + logo covee5 be : ees 
i a ia —v 0.992534 


esch?e [0.458512 in + 0.458512 4 0.992534 ; 
in —2t) ¥0.992534 
0.545242 al \/ 0.992534 er 


Zin -2¥ 0.992534 
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27* 1/2log base 0.997694557(((1/2(((((- 
0.0864055)/(1+0.0864055))41/2*coth(1/2*sqrt(1-0.0864055%2))-((1+0.0864055)/(1- 
0.0864055))*1/2*tanh(1/2*sqrt(1 -0.0864055%2)))))))) 


From Wikipedia: 


“The fundamental group of the complex form, compact real form, or any algebraic 
version of E¢6 is the cyclic group Z/3Z, and its outer automorphism group is the cyclic 
group Z/2Z. Its fundamental representation is 27-dimensional (complex), and a basis 
is given by the 27 lines on a cubic surface. The dual representation, which is 
inequivalent, is also 27-dimensional. In particle physics, Es plays a _ role in 
some grand unified theories ”’. 


Input interpretation: 





F F [0 
27. = 1 Fae e Bots coth( + ¥1-0.0864055? 
— 10 7 on —— OT] — — i. = 
2 °B0.997604557| 5 |) 7 0.0864055 E | 





Lt 


-————— 
| 1+0.0864055 
\ 1 -—0.0864055 


r i] | ie 
tanh| “hin 0.08640552 | 








coth(x) is the hyperbolic cotangent function 
tanhjxi is the hyperbolic tangent function 


log,(2) is the base- 6 logarithm 


Result: 

1728.00... 

1728.00.... 

This result 1s very near to the mass of candidate glueball fp(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross— 
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number 
1729 
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Alternative representations: 


7 1| | 1-0.0864055 _ { V1 -0.08640557 
— lo — || ——————__ coth| ———___— |- 
g 080.9765) 5 |) 1 4 0.0864055 2 


i q 
| 1+0.0864055 Vv 1—0.08640552 

———_—__————_— tana 
\ 1 —0.0864055 9 


| i 1-9.0864055- iq-o.oséaoss= | 
27 lg [coe rn 7 1.08641 .. HI % 
2 2 1.08641 0.913595 2 


2 log(0.997695) 


Iie ae auete apne, . 
: 1} | 1-0.0864055 ¥ 1-0.0864055" 
ae logo co7605 a 2 ee ee et 








= cot 
2 2 \ 1+0.0864055 2 


| 1+0.0864055 " 1 — 0.0864055- | 


SS Ta 
\ 1 -—0.0864055 2 
) | 1 | 1.08641 | 2 
— 4CEo.oo76e5| 5 I-42] 2 nancne | ———_—S 
2 2 \ 0.913595 lie’ 1-0,.0864055- 
0.913595 | 9 
eS ha 
1.08641 4 tet 1-0.0864055- 


Pe pe eg ——- 
: 1| |1-0.0864055 _ {V1 -0.0864055? 
— lo — |.) ———— _ cath] —————_ -- 
2 -80.997695) 5 |) 14 0.0864055 2 


———————— tan 
\ 1 -—0.0864055 A 


| 1+0.0864055 | 1 — 0.0864055" | 


27 1 mol cat) | 1.08641 
= 1080.007605| 5 |-! cor = +54 V 1-0.0864055 ae 


\ 0.913595 |" 
9.913595 | 2 | 
Se he 
1.08641 l+e’ 1-0.08640557 — 
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Series representations: 


1 1| | 1-0.0864055 _ { V1 -0.08640557 
— lo — |. | —————. coth| ———___— | - 
g 080.99765) 5 1) 1 + 0.0864055 2 


— —=—, | 
| 1+0.0864055 |" 1 - 0.0864055° | 


| ———___—— tan 
1 —0.0864055 


\ 2 
27 = Ky 2k 
= logy co7605]0.0867299 + )° (-0.917024 + 1.09048 (-1)"}q°" | fo: 
k=] 
1.64564 
27 L| | 1-0.0864055 Vy 1-0.08640557 
— lo — |.) ——_ ©eth| ——  - 
g “080.9976°5) 5 |) 14 0.0864055 2 
}1+0.0864055 V¥ 1-0.08640552 
SS Pe FL SS — 
\ 1 —0.0864055 2 
27 | ly 2.18097 V7 0.992534 | 
— logo o07605|- 0.458512 + >" -0.9 17024 q7* - | 
2 as (1-2k) x? + ¥0.992534 “ } 
for g = 1.64564 
fit te SSS 
1] | 1-0.0864055 V¥ 1-0.08640552 
— lo — || —————— _ coth| ——————_ | - 
g 80997695) 5 |) 14 0.0864055 2 


———— Tan 
\ 1 -—0.0864055 A 


a | 
| 1+0.0864055 if 1 -0.0864055- | 


0.917024 

oe ee ee 

¥ 0.992534 
= | L op 1.83405 ¥'0.992534 oes. 
3 1.09048 (-1)" gq" " + oss |] Fer a 1.64564 
= Ak? n* +¥0.992534 ~ ] 


Zi 
> logy corKo5 [osasoe + 


Integral representation: 


i. cones ns el, a 
7 1| | 1-0.0864055 _ { V 1-0.08640557 
— lo — |_| —————.  coth| ———__—— |- 
g (080.99765) 5 1) 1+ 0.0864055 2 


— 
| 1+0.0864055 | 1 —0.08640557 | 27 | 


Page renermereenerssecarscagt ©! | as | 
\ 1 —0.0864055 9 9 B0.997695 
. OL 292534 : E 
i. oe (t)(-0.458512i24 0.458512 + 0.992534 r 
2 ix —¥0.992534 | 


(in —2t)V¥0.992534 | | ) 
0.545242 sech'[ | 0.992534 Jt 


Zin—-2¥ 0.992534 
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27*1/2log base 0.997694557(((1/2(((((- 
0.0864055)/(1+0.0864055))41/2*coth(1/2*sqrt(1 -0.0864055%2))-((1+0.0864055)/(1- 
0.0864055))41/2*tanh(1/2*sqrt(1-0.0864055%2))))))))+55-1/golden ratio 


where 55 is a Fibonacci number 


Input interpretation: 


] 1 
ai 3 logg.oo7604557| = 


— 
1 —0.0864055 ¢ .—@@____ 
: | coth| = y 1-—0.0864055- | a 


\ 1+0.0864055 | 





—_———- 
| 1+0.0864055 l 
+55 - 4 


eae Aabaeaeis tanh| - V¥ 1—0.0864055" | 
\ 1—0.0864055 3 








eothixi is the hyperbolic cotangent function 
tanhjx) is the hyperbolic tangent function 


log,(xi is the base- 6 logarithm 


éis the golden ratio 


Result: 

1782.36... 

1782.38.... result in the range of the hypothetical mass of Gluino (gluino = 1785.16 
GeV). 


Alternative representations: 





27 1| | 1-0.0864055 Vv 1—0.08640552 
— lo 7éa5| = |.| —— ss coth| ———————_- 
2 80997695) 5 |) 14 0.0864055 2 





-——__— 
| 1+0.0864055 


V¥ 1—0.08640552 || 
\) 1 -0.0864055 


aa 
2 











] 
=55-—- + 
? 











27 log 1| eoth| 2 }o.913595 | 1.08641 Wan] | 
2 2 Yo 108641 = =Y 0.913595 2 


2 log(0.997695) 


38 


EE 
2 2|\ 1+0.0864055 2 


Wa ee a 
27 1} | 1-0.0864055 V 1-0.0864055" 
a logy co7605 a | (eer ocemeemecmas bao 


1 
SS SE = 
\) 1-0.0864055 A ri) 


i | 
1 + 0.0864055 y 1-0.08640557 : 
| th| ————— +. 55 - 


-T ——= ee 
=| fee 4 eo¥ 1-0.0864055" 


0.913595 ; 9 1 
1.08641 | eo 


| 2 o 
4 p® 1-0.0864055 


| | 
af 1 | 1.08641 2 
29 + 2 logo.co7605] = ee | Lo 
1 


cot 
2 2 \ 1+0.0864055 2 


Ree I 
af 1) | 1-0.0864055 Vv 1-0.0864055- 
a logy co7Kes a . - a Rae ane i 


———————————— tan 
\ 1-0.0864055 2 


| 
| 1+0.0864055 V 1-0.0864055" l 
| h| —— ||] *55- 5 = 





—— 
27 1 . a 3 =), | 1.08641 
55 + = logo sorses| > | cor * 4 | V1 -0.0864055 | 


\ 0.913595 
0.913595 2 HW 1 
1.08641 e __-V1-0.08640552 Il] ¢ 


Series representations: 


27 1| | 1-0.0864055 V 1-0.0864055" 
is logo co7605 a . 4 aoe ae | cet se (an 


cot 
2 2|\ 1+0.0864055 2 


SSS 
\) 1-0.0864055 2 


l 27 a 


sna og sora 0.0867299 + 5"(-0.917024 + 1.09048 aaa 
¢ 2 k=] 


Pe tae | 
| 1+0.0864055 V¥ 1-0.08640552 
| h] ——————— ] ] 4.5 - 


SG | 


30 - 


ro] j } | 6456-4 
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2 1| | 1-0.0864055 ¥ 1—0.08640552 
— lo =) ———— 
q (080.9076051 9 11) 1 + 0.0864055 2 


| Wee ee tae 
| 1+0.0864055 1 -0.0864055- 1 | 
h} ——————_——— ]||+55 - 


_ 


l 
| ———__—_—— tan ==559="— 
\ 1-0.0864055 2 y @ 


ia 


27 9.18097 0.902534 
= logy cotKe5 -0.48 1? + -0. Lyo24 i — | 


a (1-2 ky x? +V0.992534" 
for q = 1.64564 
(EerernG 
27 L| | 1-0.0864055 V 1-0.08640552 
— lo — $$ enth | ———————__ I _- 
z 80997695) 5 |) 1, 0.0864055 2 
fee a | , 
| 1+0.0864055 ¥ 1—0.08640552 1 
| —————__ tanh] —— +55 - - = 
\) 1-0.0864055 ; é 
1 27 0.917024 | 
55--4+4— logy corKes 0.545242 + SS 
@ 2 ¥'0.992534 
oo 1.83405 ¥/0.992534 - 
= 1.09048 She aa ee for q = 1.64564 
= 4k? n* 49 0.992534 


Integral representation: 


07 1| | 1-0.0864055 | 1—0.08640552 | 


— lo om ee Ieee 
g 80.9765) 5 |) 14 0.0864055 ; 


-———_— 
| 1+0.0864055 y¥ 1—0.0864055- l 
| —————_——-._ tanh} —————— +55 -- = 
\ 1 -—0.0864055 2 ab 
55 aie | | we 1 
— — + —— 108 corvées] |. . 7 
¢@ 2 | ms im—v0.992534 


esch?e [0.458512 in + 0.458512 7 0.992534 | " 
‘im —2tyV 0.902534 |. 
0.545249 eee | 0.992534 er 


Zin—-2¥v¥ 0.992534 
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We have also, from the following calculation: 


(((1/2(((((1-0.0864055 )/(1+0.0864055))*1/2*coth(1/2*sqrt(1- 
0.0864055%2))+((1+0.0864055)/(1-0.0864055))41/2*tanh(1/2*sqrt(1- 
0.0864055%2))))))))/0.7442060 


Input interpretation: 


| 
1 1] | 1-0.0864055 


1 SS 
—_—_—_—___. — | | —_____ coth( | ¥ 1-0.0864055" | 4 
0.7442060 2 \ 14+0,0864055 2 


-———_—— 
| 1+0.0864055 


(pesca tree tanh| | V 1—0.08640557 
\) 1 —0.0864055 2 


eothixi is the hyperbolic cotangent function 


tanhyx) is the hyperbolic tangent function 


Result: 
1.674982778577893204879023223387147912787255509665 369170774... 


1.6749827785... 


Alternative representations: 


| fii | 9 | | 9 
| 1-0.0864055 y 1-0.0864055- | 140.0864055 y 1-0.0864055- 

Pear eee coth] ——————_ | + aeeren tanh] ——————_ 
Vo 140.0864055 Vo 1-0.0864055 











2 2 
0.744206» 2 7 
i Losé41 | 14 2 |- | 0.913505 14 2 | 
aca Lae7¥ 1-0.0864055" — V aa Foal 1-0.08640552 _ 
2. 0.744206 


pO ‘2 Pas pO as 

| 1-0.0864055 y 1-0.0864055- | 14+0.0864055 ¥ 1-0.0864055- 

———————  coth| ——_———_ | + = tanh} ————_ 
Yo 1-0.0864055 





Yo 140.0864055 2 2 
0.744206. 2 ~ 
——€—_—_$—_$—<oo@e<eoou | | 
icot(= ++ ¢¥ 1-0.0864055? | ) LORS yg | 28 1 + —_+1—_ | 
2 2 V 0.913595 \ 1.08641 _1,,¥1-0.08640557 


2. 0.744206 
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SS 
| i 1-0,08640552 | 1-o.0864055- 
1-0.0864055 4p] ¥ 1-0.0) , | 149.0864055 , 4 L| VE? 
) 140,.0864055 2 1-0,0864055 2 





0.744206. 2 
9 | 64 
- [cor(-2 49 1 - 0.0864055? | eer |) —, + 
2 1.08641 0.913595 | .-V1-0.08640557 
2. 0.744206 


Series representations: 


po —— SS 

/ 1-0.08640552 | I 1-0.08640552 
1-0.0864055 4p] ¥ 1-0.0) , | 140.0864055 . 4 WE) V2 
1400864055 2 1-0,.0864055 2 


0.744206. 2 
i 


-1.34876 + $°(-1.23222 - 1.4653 (-1)"|q*" for q = 1.64564 
k=] 


140.0864055 ry 1-0.0864055 ry 


seas as 


| 9 i 2 
1-0.0864055 1-0.0864055 
y 1-0.0864055 coh |- | 140.0864055 tanh 4 | 


0.744206. 2 
2.9306 y 0.992534 | 


(1-2k-  +V¥0.992534- 


a ; 
-0.616109 +)" [-1.23222 a 4 
k=] " 


1-o.0864055" | '1-o.08640552 
1-0.0864055 eoth| * Fi 140.0864055 roe 8 ! 
1400864055 2 1-0,.0864055 2 


0.744206. 2 


1.29222 = | 
a 1.465: he mee 
¥0.992534 | 


for q = 1.64564 


1.64564 


2.46444 ¥ 0.992554 | 


0.732649 + Z 
Ak? 7° 4¥ 0.992534 


Integral representation: 


j i. oh hh 

1 -o.08640552 1-0,08640552 
1-0.0864055 41] % , | 149.0864055 | HI 
140.0864055 2 10.0 864055 2 


0.744206. 2 
V¥0,9902534 1 
i ; sch’ [-0.6 16109 i7+0.616109 y 0.992534 | = 
a rx—-¥ 0.992534 | 


—~2tyv0.992534 
0.732649 | y 0.992534 a 
Jin—-2 ¥v¥0.992534 
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1/10427*((1/2(((((1-0.0864055)/(1+0.0864055))41/2*coth(1/2*sqrt(1- 
0.0864055%2))+((1+0.0864055)/(1-0.0864055))41/2*tanh(1/2*sqrt(1- 
0.0864055%2))))))))/0.7442060 


Input interpretation: 


a 
1 1 1{ | 1-0.0864055 oF are 
gL coth| - 1 — 0.0864055 J+ 


1027 0.7442060 2 |\ 1+0.0864055 


| 
| 1 +0.0864055 1 ——— 
oes tanh{ ; Vv 1-0.0864055" | 
\) 1-0.0864055 9 


coth(x) is the hyperbolic cotangent function 


tanhyx) is the hyperbolic tangent function 


Result: 
1.674983... x 10-7" 


1.674983...*10°’ result practically equal to the neutron mass 


Alternative representations: 


{ h1o.oséaoss- | 1-0.0864055- 
} 10.0864055 oth | 140.0864055 tanh | 








Vo 140.0864055 2 vy 1-0.0864055 2 
(2. 0.744206) 107° 
| a . | 
LO8b41 F ; O.8135°5 2 
V 0.013505 ~i+ ‘i * 1.0864] l . 2 
| Lae ¥ 1-0.0864055" — | —tae¥ 1-0.0864055" | 
2. 0.744206. 1077 
| : 5 | i 4 
1 1-0,0864055- 11] -0,0864055- 
1-0, 0864055 0 h 4 ee eae tanh % 
1400864055 2 1-0, 0864055 2 





(2. 0.744206) 107° 


| ! O1359 , 
cot( +3 +14 1-0.08640552 Jy 2.0864 \ o213ses |, ——_2____ | 
—tae¥ 1-0.08640557 — 





2. 0.744206 . 107" 


PO | a ie fF if — ——<—<—<—_—<_<—<_—_<—<—————— 
1-0,.0864055 | 1-0.08640552 | q4o.0s64055 . __| V¥1-0.08640552 
————— _ coth}] ——__ ————_ tanh] ———_——_ 
140.0864055 2 1-0.0864055 2 


(2 - 0.744206) 1077 
| | TT ‘ | ; 
-ifeor(-1 iv 1-0.08640552 }\ se |-¥ eae. 1. ——.| 


1.08641 0.013595 | 
} Lae 1-0.08640557 — 





9. 0.744206. 10°" 
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Series representations: 





| = / 


(2. 0.744206) 107" 
i : 
-1.34876 x 10°” + $* (-1.23222x 1077” - 1.4653 x 1077” (-1)"}q”" 


k=] 
[i iT ¢ l AAS 6-4 
{TT _ Sey ns ee 
1 -9.0864055 oer 9 Be Vi-c.osédo5s= | | q4ao.0864a055 ple ¥ 1-0.0864055- 
| 140.0864055 2 1-0.0864055 2 


(2 « 0.744206) 1077 
9.9306 x 10-7" ¥/0.992534 | 


-6.16109x 10" + 5" 1.23222. 10777 g?* 4 ————— 
(1—2k) w* +¥ 0.992534 


k=1 ' 
for q = 1.64564 


[1-0.08640552 /1-0.08640552 
1-0.0864055 coth ¥ 4 140.0864055 tanh v 
140.0864055 2 1-0.0864055 ry 


(2 - 0.744206) 1077 
1.23233 x 10727 
[2 : 


~7.32649 x 1077? + 


¥0.992534 
—_ . 2.46444 10%" ¥0.992534 oe 
Y[-1.4659%1077 «af + | for q = 1.64564 
=e 4k? n* +¥ 0.992534 


Integral representation: 


SS c= — .-_ - =~. ____ a 
1-0.0864055- 1-0. ogs64o055- 
1-0.0864055 coth \ 4 140.0864055 tanh v 
140.0864055 2 1-0.0864055 2 


(2. 0.744206) 107" 


¥0909534 1 
Ji ia — ¥ 0.992534 
esch?e [-6.16109 x 10 ix + 6.16109 x10* ¥ 0.992534 | - 


| ~2t) ¥0.992534 
7.32649 x 10°° seen? | y 0.992534 at 


Zin —-2 ¥ 0.992534 
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; _ i 1-7 ‘T fT _ aD I+ 7 as _ a (9 
A= 5 | Ty oth (5 vil-¥% ) + Vz tanh (5 fl — 7 )| (2.12) 








log sinh (< v1- 7?) — 4 log cosh (s vi = 7? | 


A= i+ log sinh (= V1 — 7?) + = log cosh (< v1 - 7) (2.13) 








We obtain from the first of (2.12); 


(((1/2(((((1-0.0864055 )/(1+0.0864055))*1/2*coth(1/2*sqrt(1- 
0.0864055%2))+((1+0.0864055)/(1-0.0864055))41/2*tanh(1/2*sqrt(1- 
0.0864055%2)))))))) 


Input interpretation: 


-———— 
1] | 1-0.0864055 
2 \ 1+0.0864055 


+T 


tt 
coth| = V¥ 1—0.08640557 





[—t~CsSSSS—S—SS : 
! 1 +0.0864055 1 ————— 
_—— tanh| - v 1—0.08640557 | 
\ 1 0.0864055 2 


eothixi is the hyperbolic cotangent function 


tanhjx) is the hyperbolic tangent function 


Result: 
1.246532... 


1.246532... 
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Alternative representations: 


i —— aoe of 
1] | 1-0.0864055 h V¥ 1-0.0864055- | 
a oe TP 


i cot 
2 \ 1+0.0864055 2 





pee (eee 
} 1+0.0864055 : 1 - 0.08640557 | 


————. tan 
\ 1-—0.0864055 Z 
‘i. ere . 
i | 1.08641 A 
ee 
2) y te raog8 L+e7¥ 1-0.08640557 — 
'0.913595 Z 
See i] S$ _ 
1.08641 14% 1008640557 


_ SOO 
2 \ 1+0.0864055 2 


————— 
1{ | 1—0.0864055 / 1 —0.08640552 | 
ed 


| ——————_ tan 
1 —0.0864055 


[0 : 
| 1+0.0864055 _ | 1 - 0.0864055" | 


\ 2 
rr 
1 x 1) pT 7 | 108641 
: ‘cor = +- iV 1—0.0864055 | joe op 
a| la" 2 \ 0.913595 
[0.913595 2 
1.08641 14% 1-0.08640557 | 


a —— CL 
2 \ 1+0.0864055 2 


ee mn 
1{ | 1—0.0864055 ) 1 —0.08640552 | 
—TT SS 


—————————— Tan 
\) 1-0.0864055 2 


_ | , 
} 1+0.0864055 |" 1 - 0.08640557 | 


l a 1.913595 
ats cor iv 1 - 0.0864055" | seems | 


1.08641 | 
| 1.08641 2 
peter, WL 
\ 0.913595 La oY 1-0.08640557 
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Series representations: 


1) | 1-0.0864055 h Vv 1-0.0864055- | 
nh} —————_— | + 


= —— =, «OE 
2 \ 1+0.0864055 2 





ee 
| 1 —0.0864055 Z 


\ 


-1.00375 + $°(-0.917024 - 1.09048 (-1)"|q** forg = 1.64564 
k=] 


ff mae eee | | 
1| | 1-0.0864055 yA =nesenss 


= coc 
2|\ 1+0.0864055 2 : 


\ 
| 1+0.0864055 : 1 —0.08640552 | 
anh ———SSSo 


| 2 


i - oo 

| 1+0.0864055 : V 1 -0.0864055- 
————— tanh} ——————————_ | = 

\ 1 —0.0864055 


-0.458512 + 5° -0. 17024 q7" 4 
k=1' 


erie | 
1{ | 1-0.0864055 | 1 — 0.08640552 | 
SSS T 


2.18097 y 0.992534 


as rar g 1.64564 
(1-—2ky x? +¥ 0.992534 


————__ coth - 

2 \ 1+0.0864055 2 
| | 5 
| 1+0.0864055 V 1-0.0864055- 
| —————__ tanh} ————————_ = 

\) 1-0.0864055 2 


1.83405 y 0.992534 


0.917024 & 
Ak? 9? + v0.992534 - 


, +S [1.09048 ly" gq?" + 
V0.992534 


for g = 1.64564 


—0.545242 + 


Integral representation: 


[t~<“tsSONC:CSCtwS*~«~‘it;s | 
1| | 1-0.0864055 h Vv 1-0.0864055- | 


oa ——————_ £01 
2 \ 1+0.0864055 A 


; 
—<——$ 
| 1+0.0864055 _ | 1 - 0.0864055" | 








Tan 
\ 1-0.0864055 2 
_¥ 0.903534 1 
i. 7 eseh?)(-0.45851217 0.458512 y 0.992534 - 
iz in—V0.992534 | | 


_ 2+) V0.992534 
0.545242 sech' [| V 0.992534 a 
2in—2 ¥0.992534 
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and from (2.13): 


1/(1+0.0864055) In sinh(1/2*sqrt(1 -0.0864055%2)) + 1/(1-0.0864055) In 
cosh(1/2*sqrt(1-0.0864055%2)) 


Input interpretation: 
l a eB 2 
log{ sinh{ - V 1-0.0864055 )}- 


1 + 0.0864055 
log{cosh{ - ¥ 1—0.08640557 }) 


1 -—0.0864055 


stnhix) is the hyperbolic sine function 


log(x) is the natural logarithm 


coshix) is the hyperbolic cosine function 


Result: 
—~0.4731811... 


-0.4731811... 


Alternative representations: 


og sinh * 1-0,0864055- } log{cosh{ “-2e%sss= } 


2 2 
1+0.0864055 . 1 —0.0864055 ~ 
logta) log, cosh Y-208ss5~ logia) log, sinh| 208655" | 
«9.913595 ”~<“<t~i‘éSC‘*wd‘SBALCOSS:SS! 
log{sinh{ S-2ossess } log{cosh{ “-20ssess= } 
1400864055 sd: -0.0864055 
og,{cosh| ¥ L-gonesass” } og,(sinh|* 1-0. ouss055" } 
Jog sinh S-2ossess } log{ cosh| *-208605=" } 
~ 1+0.0864055. ~~ + +21-0.0864055.~—O 


? ‘ SS eS ! 
1} -124 2 W 1-O.0864055- /2 
or : 2¥ 1-0.0864055" | 


0.913595 


——————_- i 5 
1 ee 2 VW 1-0.0864055- /2 
oe -. 1/2 ¥ 1-0.0864055- | 


1.08641 


48 


Series representation: 


log sinh * 1-0.08640552 








log{cosh| 4 1-0,08640552 } 


2 2 
1+0.0864055..~— 1 — 0.0864055 ~ 
x (-1 [-1.09458 (- 14 cosh{ ee )) ~ 0.920467 (- 14 sinh{ voseass4 ))") 
k 


c= 


i 


Integral representations: 


log sinh * 1-0,08640552 ! log{ cosh 1-0,08640552 | 


| | 1) 3 G, * 
2 


| “cosh * 
1+0.0864055. 1 — 0.0864055 ~ J 
~2.01504 t + 1.09458 cosh{ *2922534 | +(-1.09458 + 2.01504 ft) sinh| aan 


t [—t - cosh{ 8522554 +{-14+6) sinh| ——— } 


dt 


of - g ; 


1+0.0864055 : 1 -0.0864055 - 


rv¥O.992534 fr tw0.992534 \ | 
520467 og OEE ops? |, 
—_ v 0.992534 r tv 0.992534 | 
2861 tf + OE in RE a) 

! 0 


ry 2 


log sinh * 1-0.0864055- | og{cosh| 4 1-0.0864055- } 


1+0.0864055 * 1 -—0.0864055 


ggooG: 


1.09458 rf 2 inh ae ; 


2 


0.840933 log 
0 


¥0.992534 1 oe 
— | cosh ————_ |dt 


49 


We have also that: 


((CI/(((((CA/2(((((1-0.0864055 )/(1+0.0864055))41/2*coth(/2*sqrt(1- 
0.0864055%2))+((1+0.0864055)/(1-0.0864055))41/2*tanh(1/2*sqrt(1- 
0.0864055%2))))))))-0.473 1810709 1369263983 12))))))*2 


Input interpretation: 

a a ne 
{1 { | 1-0.0864055 ‘Lp )71_—*«Y/:*1: + 0.0864055 

oe ee coth| = / 1—0.0864055 |; (festleb cise ets 
/12]\ 1+0.0864055 : J” \ 1-0.0864055 





Des cane ee 
ranh{ | ¥ 1-0.0864055° — 0.4731810709136926398312 


| 


coth(x) is the hyperbolic cotangent function 





tanhjxi is the hyperbolic tangent function 


Result: 
1.672039... 


1.672039... 


1/10%27 (C/A /2(((((1-0.0864055 )/(1+0.0864055))41/2*coth(1/2* sqrt(1- 
0.0864055%2))+((1+0.0864055)/(1-0.0864055))41/2*tanh(1/2*sqrt(1- 
0.0864055%2))))))))-0.473 1810709 1369263983 12))))))%2 


Input interpretation: 
1 


107" 
‘}l] | 1-0.0864055 ‘1 ij | 2 | 1+0.0864055 | 
el coth{ = V 1—0.0864055 J j —— ranh{ - 
i |2 \ 1+0.0864055 2 \ 1] —0.0864055 2 


2 
y¥ 1-0.0864055* - sarasiomorssasieaa 


cothixi is the hyperbolic cotangent function 


tanhyx) is the hyperbolic tangent function 
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Result: 
1.672039428 1601935876775696902945 35 3434060445890216239... x 10°" 


1.672039428...*10°°" result practically equal to the proton mass 


Alternative representations: 


1 |, ;{1| |1-0.0864055 __ (V1 -0.0864055" 
— i — SN Cc NOE 
1027| / |2|\ 1+0.0864055 2 ° 








\ 1 —0.0864055 2 


| 1+0.0864055 ‘ 1 —0.08640552 | 
anh —_——o 





0.47318107091369263983 2009 





/ —0.47318107091369263983120000 + 


10°? 
[ . 
1 | 1.08641 2 | 
— ee = ee T 
2|\ 0.913595 __o-¥ 1-0.08640552 


0.913595. A - | 
—— OO, 
\ 1.08641 ne e, 1-0.0864055- hy 


| / 1 ‘ 
l | | 1-0.0864055 ‘ 1 —0.08640557 
|= C i tt 
i 12 

















107’ \) 1+0.0864055 2 
TT iS 
| 14+0.0864055 ; Vy 1-—0.0864055- 
—_——— owe Tan ———ooaow—mwrr = 
\ 1—0.0864055 2 
7360707 9926290912009 a 
cal —0.47318107091369263983120000 + 


1{ ( ¢ 1 —— =>, /[0.913595 ° 
a) cot{~ = iv 1—0.08640552 | ar 
2) ‘(2 1.08641 


} 1.08641 | 2 
————— _ |- | + — 
\) 0.913595 1. --V¥ 10086055? |] 
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] ‘A; 1] | 1-0.0864055 Vv 1-0.0864055- 
1/}=|.| —————._ coth] —————_ | + 
1027} / |2 \) 1+0.0864055 2 


Ce 
\ 1 —0.0864055 A 


| 1+0.0864055 | p= 2aseess 


il 


0.47318107091369263983120000}| = 1927 





i/ |= 


1 1 ————— 
/ |-0.47318107091369263983120000 + = |i cor = +51 V 1—0.08640552 | 


| 1.08641 | 0.913595 | | 2 | 
1 


| ee oe ———— 
\) 0.913595 1.08641 __.V 1-0.08640552 


Series representations: 





| 2 


1 |, ;[1| | 1-0.0864055 __, ( V 1- 0.0864055" 
' _ ee COL —_— 
1027|/ |2|\ 1+0.0864055 . 


——— 
| 1+0.0864055 | 1 - 0.08640557 | 


| itl 
\ 1 —0.0864055 2 


0.47318107091369263983120000)|| = 


1.18916 x10" 
(1.61057 + 5°" (1+ 1.18916 (-1)*)q?*) 
rol 
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1}, [2] | 1,0.0864055 V 1-0.08640557 
fi—|.| ——— coth] ————————+ 
1027} / | 2 \ 1 +0.0864055 2 


tan 
\ 1 —0.0864055 2 


——— : 
| 1+0.0864055 | 1 - 0.08640557 | 


0.47318107091369263983120000]| = 


1.18916 x 1077" 


: 2.37831V0.002534 
1.016 + a, [a2 - setae 
| K=1 (1-2k|? n24V 0.902534 7 





ro] 
| .645 64 


— | 
1 |. ,{a{ | 1-0.0864055 —— | 
ic minicar (Unrest cee eat 


aaa a le COT 
1077] / |2 \ 1 +0.0864055 9 


| 1+0.0864055 | 1 - 0.08640557 | 


dT 
\ 1 -—0.0864055 2 


0.47318107091369263983120000|| = 


7 2 | - | a Ay a. 
4.75662 10°” ¥ 0.992534 ) / E ~ 2.22115 y 0.992534 +5" 0.992534 
c=] 


4 4/0.992534 ] : ce 
Ak? 7? 47 0.992534 - 


[2.37801 Cyn 4 


Integral representation: 


_—____-_ - 
s}1] | 1-0.0864055 | 1 — 0.08640552 | 
————————_ } + 


1027|'/}2|\ 1+0.0864055 “° ; 


(eretee ) 
| 14+0.0864055 V¥ 1-0.08640557 
| ————_—__—— tanh} ————————_ ] |- 
\) 1-0.0864055 2 


2 


0.47318107091369263983120000|| = 4.75662x10~" / 


| 
¥0,902534_ 1 | 
1.03199 + im : seh? (ix - 4 0.992534 + 
a ix —v¥ 0.992534 | 


_2¢) ¥0.992534 
1.18916 sech'[ | \ 0.992534 +] 


2Zin—-2¥V0.992534 / 
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We have also, from the second of (2.12): 


x+1/(1+0.0864055) In sinh(1/2*sqrt(1-0.0864055%2)) - 1/(1-0.0864055) In 
cosh(1/2*sqrt(1-0.0864055%2)) 


Input interpretation: 


oe log{sinh{ - ¥ 1—0.08640557 \]- 
1+0.0864055 | an of 

SSS log|cosh| - ¥ 1-0.08640557 } 

1 —0.0864055 La I, 

stnhix) is the hyperbolic sine function 

logix) is the natural logarithm 


cosh(x) is the hyperbolic cosine function 


Result: 

x —O.734242 

Geometric figure: 

line 

Alternate forms: 

x -—O.734242 

3.13809 x 10° (3.18665 x 10° x - 2.33977 10°) 


Root: 
x = 0.734242 


0.734242 


Properties as a real function: 
Domain 


R 

Range 
R 

Bijectivity 
bijective 

8 is the set of real numbers 

Derivative: 
<x — 0.734242) = 1 
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Indefinite integral: 
log sinh “-208e0ss" 1-0.0864055° } og{cosh| v 1-0.0864055* } 


ry 2 


Xe  F r= 
il 1+0.0864055 1 —0.0864055 


0.5 x* —0.734242 x 


Definite integral after subtraction of diverging parts: 


| ° (0.734242 +x) —(-0.734242 + xydx = 0 
JO 


0.734242+1/(1+0.0864055) In sinh(1/2*sqrt(1-0.0864055%2)) - 1/(1-0.0864055) In 
cosh(1/2*sqrt(1-0.0864055%2)) 


Input interpretation: 


0.734242 + ———____— log{ sinh{ - ¥ 1—0.08640552 ))- 
” 140.0864055 ; | 


—— log{cosh{ ; V 1-0.08640557 ) 
1 —0.0864055 2 


sinhix) is the hyperbolic sine function 


log(x) is the natural logarithm 


coshix) is the hyperbolic cosine function 


Result: 
3.91796... x 107" 


3.91796...*10°' =o 


Alternative representations: 


og sinh * 1-0.08640552 } log{ cosh ¥ 1-0.0864055- } 


2 2 
Cl ere 
1+0.0864055 1 -—0.0864055 
| I s-5.08 2 a I s-0.08 z | 
logta) log, cosh{ 2086s} logta) og, sinh| “228655 | 
0.734242 —_— $$ L—_£E~C~C———_s 
0.913595 1.08641 
f 7_ 2 | if 4 2 
log sinh 1 SE } og{ cosh 1 a } 
0.794242 4 — SS 
14+0.0864055 1-—0.0864055 | 
| i a (| ! | 3 a | 
og,{cosh| Lo.oNseoss loge{sinh 1 posesoss } 
0.734242 — + 
O.913595 1.08641 
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og{sinh| * 1-0.0864055- } og{ cosh» 1-0.0864055- } 


° 2 
1+0.0864055 1-0.0864055 
or a v 1-0.08640552 a 1-0.08640554 al 
2 
0.734242 — 
0.913595 
logt cos| = - : iv 1-—0.0864055- } 
198641 


Series representation: 





1 2 | | 9 
og{sinh 4 — } log{ cosh 4 — } 
0.734242 + : — : — = 0.734242 + 


1 +0.0864055 : 1 — 0.0864055 
oo (-1¥ [1.09458 |- 14 cosh( + 0.992534 \) ~ 0.920467 [1 4 sinh +0-992534 Wy 


s : 
k=] K 
Integral representations: 


i 2 ee | 
log{sinh| *-2 0805s | log{ cosh V1-0.0864055° } 


2 
a 7s49ay ge 
1 +0.0864055 1 —0.0864055 
‘cosh SOS V'0.992534 
0.734242 + | >‘ }i/0.174111 t - 1.09458 cosh] ———— |+ 
1 : 
—_ (y0.992534 | 
(1.09458 — 0.174111 t) sinn{ \// 
0.992534 __ (0.992534 VV) 
t |}—t + cosh| ——————- | + (- 1 + t) sinh] ————— | | | |att 
| 3 3 
; } 2 i ¥ 
log{ sinh S-2essess } log{ cosh fines } 
pa ge __ 
1+0.0864055 «i: - 0.086405 
V0.002534 1 t¥0.992534 ) ° 
0.920467 |0.797685 + log ———— cosh —— dt |— 
Cl) 
¥0.992534 pi. (tv0.9902534) \ 
1.18916 og + ———_—- { inh{ = Jat] 
0) 
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eek 
2 2 
0.734342 — —@—@—@ —________——————— — eee 
14+0.0864055 1 -0.0864055 


og{sinb| * 1-0.08640552 } ia V 1-0.08640552 } 








¥ 0.002534 
- ini at] 


im 


~1.09458 -0.6707% + oe 


0.992534 r + 0.999534 | 
0840933 PE [con YOPPEE | 
0 


[1/(((0.734242+ 1/(1+0.0864055) In sinh(1/2*sqrt(1-0.0864055%2)) - 1/(1-0.0864055) 
In cosh(1/2*sqrt(1 -0.0864055%2)))))]41/30-C1 14+5+1)* 1/1043 


where 111s a Lucas number and 5 is a Fibonacci number 


Input interpretation: 


| l l ~._... es VW i 

. | [0.734242 ——— log sinh| - v1 -0.08640557 } —————— 
1 + 0.0864055 (2 1 — 0.0864055 

log{cosh{ = V 1—0.08640557 Nr (1/30)-1+5+)x 


sinhix) is the hyperbolic sine function 
log(x) is the natural logarithm 
cosh(x) is the hyperbolic cosine function 
Result: 
1.6181765974923306759526724546955 10581717883715917510599300... 


1.61817659749.... result that is a very good approximation to the value of the golden 
ratio 1,618033988749... 


Alternative representations: 
1 114541 


¥ 1-0.08640552 
7 


= 


loz}sinh log) cosh = 


— 


301 
\ 0.734242 + 














e—v—am—X—X<—=terelelele is ‘ 3 
¥ 1-0.08640552 10 




















1400864055 7 1-0,0864055 
17 1 

= ee 
10° 


30 
\ 0.734242 - 


¥ 1-0.08640552 
5 


4 1-0.086840552 


log,| cash 3 log,.|sinh 



































O.O S595 L.O8641 


5/7 





| 114+5+41 






























































i ¥ 1—0.0884o554 1 1-0.0864055- 10 
log}sinh as al log|cosh es 
3 2 7 
0.794942 .—1 1 
140.0864055 1-0.0864055 
l? l 
10° oer | | -————> 
log{a)log,,|cosh ee be oxi v 1-0. 0864055 
30 : 
0.913595 108641 
| 114+5+1 
|. ¥ 1-0.08640554 . V 1-0.0864055- 10 
log} sinh] ——A lo ¢|cosh| ——————K— 
a z z 
1400864055 10.0 864055 
1? l 
“is 4 — 
30 log|cos iv 1-0.0864055- ) log|-i cos ar ¥ 1-0.08640552 } 
0.734249 —§ —— >? 
0.913595 10864] 


Series representation: 

















1 114541 
I [. uN 1-0.08640552 | { , | ¥.1-0.08640582 10° 
9 lo) ST 3 bof) Cos — e- 
0.794949 4 2 8 
140.0864055 1-0.0864055 
1? 
———_ + 
1000 








1 


(-1F {1,00458 [-14eosh{ 2992524) 9.c20467 —1+sinh{ ¥9°S25% If 


0.734242 + as 2 


kk 


Integral representations: 




















1 114541 
ola y 1-0.0864055" | ae. : y 1-0,0864055" | 10° 
0.734242 4 —) ) } 
1400864055 1-0.0864055 
il ! ¥ 0.992534 
—— |]-17+1000]1 /|0.734242 - 1.09458 log | 2 sinh(t) dt |+ 0.920467 
1000 | | | Jix 
¥0.992534 1 t ¥ 0.992534 7 
log a | cosh| ———————_ |dt (1/30) 
O 
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l 114+5+1 


















































ig ane 1-0.0864058° fine each 1-0.0864088" 
O.7 34242 + = 
| 140.0864055 1-0,0864055 
i 
—_ |_1741000]1 /'|0.734242 + 0.920467 
1000 / | 
¥0.992534 ;f1 ty 0.992534 | 
log ———— | cosh| ———M— _ |dt|- 1.09458 
2 a 2 
¥ 0.992534 1. ty¥ 0.992534 ~ 7 
log} 1 + —————— { sinh} ——————— |dt (1/30) 
F. JO 2 
l 11+5+1 
. ii OP sees 7 107 
ine eee v 1-0.0864058" | feeleauk ¥ 1-0.0864055" | 
0.734242 + 4 __l 
140.0864055 1-0,.0864055 
17 
———_ + 
1000 
| ‘cosh| ¥O.992534 v 0.992534 
h/ 0.734242 + | | 2 [oz t— 1.09458 cosh | + 
Le l 1 fi 





(1.09458 -0.174111¢t) sinh 


| | * 0.992534 | 
t|—t+cosh —— 


* 0.992534 } | 
2 | 
. v¥ 0.992534 
+(-1l4ft) inh{ WE \) 


a ™ (1/30) 


Now, we have that: (Aspects of SUSY Breaking in String Theory 
Augusto Sagnotti) 


2 ! 279 — a2(y+a3)? al 
E + = '* -— ae ” 


+ |1 - eb (e+8)] 





For A=0.351 ~ = 3.91796...*10" 


and we obtain: 
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(((exp(2*3.91796e-7) + 1/2(exp(2*0.0864055*3.91796e-7))+exp(-2(3.91796e- 
7+3)*2)+(1-exp(-2/3*(3.91796e-7+0.351)))*2)))-x 


Input interpretation: 
: , 1 ; 
[exp(2 «3.91796 10-7) + = exp(2 0.0864055 3.91796 . 10°”) + 


rR f 2 FR 7 ye 
exp(-2 (3.91796 « 10°” + 3)")+{1 -exp[-= (3.91796 10°” + 0.351)]] |-x 


Result: 
1.54353 -x 


Plot: 





Geometric figure: 


line 


Alternate forms: 
1.54353 -x 


9.25774 x 10” (1.66729 x 10° — 1.08018 x 10° x} 


Root: 
x = 1.54353 


1.54353 


Properties as a real function: 
Domain 
R 


Range 
R 


Bijectivity 


bijective 


R is the set of real numbers 
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Derivative: 

d 

— (1.54353 -xyy = -1 
ax 


Indefinite integral: 


ae 7 1 

[ [lexpi2 3.91796. 10°”) + = exp(2 0.0864055 3.91796 « 10°”) + exp| 

; 7 5% rr - ye" 
-2 (3.91796 «10-7 + 3)*) +[1—exp|-= (3.91796 » 10°? + 0.351)]] |- 


x Jax — 1.54353 x-0.5x° 


Definite integral after subtraction of diverging parts: 
[ ” ((1.54353 _~ x) (1.54353 -xndx —0 
a) 


x*(((exp(2*3.91796e-7) + 1/2(exp(2*0.0864055*3.91796e-7))+exp(-2(3.91796e- 
7+3)*2)+(1-exp(-2/3*(3.91796e-7+0.351)))*2)))-1.54353 


Input interpretation: 
x [exp(2 «3.91796. 10-7) + 


| ? 7 re 
5 exp(2 » 0.0864055 « 3.91796. 10° °)+exp(-2(3.91796 10° +3)/°)+ 
7 ; 2 = ye 
[1 - exp|-= (3.91796 1077 4 0.351)]] |- 1.54353 

Result: 

1.54353 x — 1.54353 


Plot: 


(x from =-1.5to 1.5) 





Geometric figure: 


line 


Alternate forms: 
1.54353 (x -—G.999999) 
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9.25774 x 10-1? (1.66729 x 10° x - 1.66729 x 10**] 


Root: 


0.999999 


Properties as a real function: 
Domain 
R 


Range 
R 
Bijectivity 
bijective 
BR is the set of real numbers 


Derivative: 


[ 
= (1.54353 x — 1.54353) = 1.54353 
ax 


Indefinite integral: 
[x fexp(2 3.91796. 10-7) + : exp(2 - 0.0864055 3.91796 107) + 
exp(-2 (3.91796 » 107" + 3)°) + 
(1 : exp(-= (3.91796 1077 + 0.351))) | : 1.54353) 
dx = 0.771765 x* - 1.54353 x 


Definite integral after subtraction of diverging parts: 
[  ((- 1.54353 + 1.54353 x) — (-1.54353 + 1.54353 x)) dx = 0 
re | 


0.999999*(((exp(2*3.91796e-7) + 1/2(exp(2*0.0864055*3.91796e-7))+exp(- 
2(3.91796e-7+3)*2)+(1-exp(-2/3*(3.91796e-7+0.351)))*2)))- 1.54353 


Input interpretation: 
0.999999 [exp(2 3.91796 1077) 4 


exp(2 « 0.0864055 « 3.91796 . 10°") + exp(-2 (3.91796 . 10°” + 3)°) 4 


a 


i exp(-= (3.91796 10-7 +0.35 1)))) - 1.54353 
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Result: 
~7.32737... x 1077 


-7,32737...*10" = Vg) 


We observe that: 
1+1/(((-7.32737 x 104-7 / 3.91796e-7)*2))41/3 


Input interpretation: 
1 


1 + 
3| (- 7.32737 Li 
Yo. 3.01796. 1077! 


Result: 
1.65878... 


1.65878.... result very near to the 14th root of the following Ramanujan’s class 


invariant Q = (Gsos/Gyo1/s) = 1164,2696 ice. 1,65578... 


(((-1/(((-7.32737 x 10%-7 * 3.91796e-7))))))A1/4 + 21 


where 21 is a Fibonacci number 


Input interpretation: 

| —] 

t Lee 
\) -7.32737~ 10-7 «3.91796» 107% 


Result: 
1387.15... 


1387.15... result practically equal to the rest mass of Sigma baryon 1387.2 
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2(((-1/(((-7.32737 x 104-7 * 3.91796e-7))))))*1/7+golden ratio 


Input interpretation: 
—l 
tee aia? widened ace 
Y -7.32737 » 107-7 «3.91796 = 107’ 


éis the golden ratio 


Result: 
125.4244... 


125.4244.... result very near to the dilaton mass calculated as a type of Higgs boson: 
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 


2(((-1/(((-7.32737 x 104-7 * 3.91796e-7))))))*1/7+13+golden ratio*2 
where 13 1s a Fibonacci number 


Input interpretation: 
| —1 


eee” +134 6° 
\ -7.32737. 107% «3.91796. 107’ 


= 


éis the golden ratio 
Result: 
139.4244... 


139.4244.... result practically equal to the rest mass of Pion meson 139.57 MeV 


(((-1/(((-7.32737 x 104-7 * 3.91796e-7))))))41/443224+47-7 
where 322, 47 and 7 are Lucas numbers 


Input interpretation: 


-————— 
| —] 


gf; ——_______ 4399 447-7 
\) -7.32737 » 10-7 «3.91796 » 1077 
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Result: 
1728.15... 


LIZ. 1D ic. 


This result is very near to the mass of candidate glueball fo(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross— 
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number 
l7Z9 


(((-1/(((-7.32737 x 104-7 * 3.91796e-7))))))*1/44+322+76+18 


where 322, 76 and 18 are Lucas numbers 


Input interpretation: 

| —] 

4. $s 4822476418 
\) -7.32737» 10-7 «3.91796» 107’ 


Result: 
1782.15... 


1782.15... result in the range of the hypothetical mass of Gluino (gluino = 1785.16 
GeV). 
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On the Ramanujan modular forms applied to the Palumbo-Nardelli model 


The Palumbo’s model states (Palumbo, 2001, 2005): 
F=|Fdk (1) 
0 


where F denotes the initial energy present at the Big Bang explosion (the explosion 
of initial black hole) and F, all the partial waves belonging to F. 


In terms of the theory of strings, in (1) F is the mode of a bosonic string having 
mass equal to zero (graviton) and F, are the oscillation modes of supersymmetric 


strings. Then, from the following equations: 


I 


ge daar pa 


| dalo{- vy)? yO, X"O,X 


M 





that is the Polyakov action, and 


S=- 





= facair=7) 0, X"0," —| wrt Vow iz, ry"( aX" tn") Mw ? 


that is the action of the “superstring theory’, we obtain: 
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F =| Far -> = | dalo.|—yy"0,X"0,X , -l-a | dalt./—y 


0 


7 0, X"0,X" -i'T'V Ww" —i7, Ty" (a,x : aw” Jo (2) 
This equation, for the following equations 


ee ee 
a2 Jd°X(G,h,,0"h : ult, Oh, tue) ? 


that is the spacetime action concerning an D-brane 
het 


+ [a"°-G)e™| R+40 0o"@-| i _ Kio Fy (F: P| | 
2K . 20° oi one ) 


that is the heterotic string action, can be defined also by 





1 ae 2] 
~—_ (a**x| 0,h,,0°h" 0 neath’ +2 =3, ba" d'°x(-G)? 2” 
ea Leva > b)- Joe Jax e 


R40, 000-1 5A) “2, Ar r) (3) 
S10 
and according to 


Rk | ] 
S = fax - 16nG art a ee GG f(b)-5 £0, 40.0) 
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(The Scherck-Schwarz theory, thence the action representing the Virasoro-Shapiro 
Model to the first order in @' containing photon, graviton and scalar fields described 
to this equation), we have: 





= 26 R wl Pe Vo ok Vv (J 10 G)” e 2? 
[a x8) - a 8'"8" THG,,,G,.)f(8)-5 8" 0,40.6| aE ~ | d'°x(- 


40,00" Si) _Ko 7, (ir) (4) 
2 §10 


where the sign minus indicates the expansion force: i.e. the Einstein cosmological 
constant. 


With regard the D-branes, the equation that is related to F,, and thence to the 


supersymmetric action, according to the following equation 


Ce -——y— [axtrE det, +2700 F,,)|” \ 


(2700 di § a 


that is the Born-Infeld form for the gauge action applies by T-duality to the type I 
theory, becomes: 


s= “Capp ga sat aed, +270! F,,,,) \ (5) 


while the equation related to F, and thence to the bosonic action, according to the 
following equation 
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Spp = -u, [dre E de(G,, +B, +270! Ft” \ 


that is the coupling of a D-brane to NS-NS closed string fields, that is the same Dirac- 
Born-Infeld action as in the bosonic string, becomes: 


Spos = =15| d “Ir e° - de(G,, + By, + 27000 FI ; (6). 


Thus, from the parallelism between the Palumbo’s model and the string theory, one 
obtains: 


-tnsfaefe td + By, +2m0 Fy)" }=] pe fast den, +220 Ff} 
(7) 


The Einstein’s field equation and the theory of string. 


The Einstein’s field equation which includes the cosmological constant 1s: 


] 
Ruy 5 8 RAB yy = SGT, (8) 


69 


where Ky is the Ricci tensor, R its trace, 7 the cosmological constant, Suv the 


metric tensor of the space geometry, G the Newton’s gravitational constant and Fay 
the tensor representing the properties of energy, matter and momentum. 


The left hand-side of (8) represents the gravitational field and, consequently, the 
warped space-time, while the right hand-side represents the matter, 1.e. the sources of 
the gravitational field. 


In string theory the gravity is related to the gravitons which are bosons, whereas the 
matter is related to fermions. It follows that the left and right hand of (8) may be 
respectively related to the action of bosonic and of superstrings. 


From (4) that describes the parallelism between the Palumbo’s model and the theory 
of string, we may thus write: 


- Jase) Ao 2 are" TAG,,G,.\f(6)-58"°0 0.8 |- 


l6zG 8 
: 2 
= (fai =Ge™| R140, 00°0-3fh) “en. (e) 
‘ Kio 2 § 10 (9) 


The sign minus in the above equation comes from the inversion of any relationship, 
like the newtonian one, when one examines it outside the range of its validity. 


Let us analyze p. e. the orbits of the gravitational equation F = G x m, x m,/ r , for m, 
=m,=m:ie.F=Gm/‘/r’. 


for r >Gm F(r) => O, the orbits are attracted by zero, 

for r =G m  F(r)=1 are constant and equal to 1, 

for t < Gm F(r) => the orbits are attracted by infinite. 

The point r° = k m’ is a critical point since a small variation of r implies that the orbits 


may tend to zero or to infinite. 
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Moreover, from F =G x m’/r’, for AF and Ar extremely small, such as inside a black 
hole or a proton, or, in the case of (9) that represents the perturbation of the quantum 
dominium of strings, AF/F = 2Am/m - 2Ar/r, and assuming Am = 0 one obtains: 


AF/F =-2Ar/r (10) 


where the sign minus indicates that F decreases when r increases, implying that 0 < AF/F 
< |. Let us examine this relationship outside the above range and indicate F, at the 
distance r, and F, at the distance r+ Ar. 


- AF/F>1=> AF>F=> (fF, —F))>F, => F <0 indicating that F becomes repulsive 
at the distance r+ Ar. 

- AF/F < 0, since F > 0, => AF < 0 = (fF; — F)) < 0 => FF, < F) indicating that F 
decreases when r increases, in other words that the attraction increases with the 
distance between two masses. 

The same holds for Ar, whose analysis indicates that when Ar>r, F becomes repulsive 


and increases with the distance between the two masses. 


The sign minus that appears in (4) is thus consistent with the (4) observed repulsive 
forces between quark inside a proton and the corresponding strings, (11) repulsive force 
of strings inside a black hole, and (411) relationship (9) which relates the repulsive actions 
of bosonic and supersymmetric strings in their extremely narrow dominium. 


Now, we note that the number 8, and thence the numbers 64=8* and 32=2° x8, are 
connected with the “modes” that correspond to the physical vibrations of a 
superstring by the following Ramanujan function: 
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2COSMIXW _,2,) d 
er ee 








4 antilog 








e 4 @ (itw) ce 
ae Y ay 
3 rosnla Gea 
: 4 |° m 


Furthermore, with regard the number 24 (12 = 24/2 and 32 = 24 + 8) they are 
related to the “modes” that correspond to the physical vibrations of the bosonic 
strings by the following Ramanujan function: 














[’ cosmtxw RW dy 
antiog~ Costux aes 
gs t“w 
€ : @, (itw) 
24 = - (12) 
onl o72) 
lo A + A 


Palumbo (2001) ha proposed a simple model of the birth and of the evolution of the 
Universe. Palumbo and Nardelli (2005) have compared this model with the theory of 
the strings, and translated it in terms of the latter obtaining: 


fale) -3 is aed & G, G,)@O)-5 20,06 a 


2 
Ki 


2 
§10 





=| Jar(-c)"e™| Rasa, 000-31) role), (13) 
0 
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A general relationship that links bosonic and fermionic strings acting in all natural 
systems. 


It is well-known that the series of Fibonacci’s numbers exhibits a fractal character, 
where the forms repeat their similarity starting from the reduction factor 1/¢@ = 


251 
9) 


0,618033 = (Peitgen et al. 1986). Such a factor appears also in the famous 


fractal Ramanujan identity (Hardy 1927): 


J5—1 


V5 
0,618033=1/6=—— bP Ip Fin ary’ (14) 
a) J [5 0 fa? )\r" 




















3 V5 
and = 20 ——!| R(g)+ 15 
7 29)“ otis. fl i f(t) dt my 
5) Xp V5 0 4p)? 
where oat 


Furthermore, we remember that z arises also from the following identities 
(Ramanujan’s paper: “Modular equations and approximations to 2” Quarterly Journal 
of Mathematics, 45 (1914), 350-372.): 
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og PSB) (16) 


“5 


and 








Ford (Oe }: (272)) a7) 
TB 


From (17), we have that 


14 mv 142 











. (18) 
10+11V2 10+7V2 
lo + 
4 4 
But z 1s equal also to 
2 COSMXW om 
I hx o 4 
T= antiog=-coshe: —_— (19) 





t?w 


e 4g. (itw) 
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Thence: 





2COSMIXW _,2y) 
| e” "dx 














antiog~ Costux se 
Lies tw 
€ : d,,(itw) 
24 . (20) 
10+11/2 10+ 7/2 
lo A + ji 


Furthermore, we have the following equation: 











ene ee ace e 
eke 20 Ria) 13° exp ue P(- 
“Pl 75 Jo a wy 4/5 


(21) 
from which we can to obtain both 24 and O. 


The introduction of (14) and (15) in (13) provides: 
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f%ofe| Bp) ype 
3 V5 
ays — Eee wf pf is | 
0 f(r” 45 

I ow ~(°?* np 3 ee , 

38 uP an ee: 20 ~ 59) M@+ aes ce [' me) ‘| 
0 f(t!) 1% 
|a oC G)"*e IR+40 00", ae Tr, 
2- = Ro vs 








es wf [' f(A) d| 2Reic 
0 £(-t") 44/5 
lA/) I. (22) 


which is the translation of (13) in the terms of the Theory of the Numbers, 
specifically the possible connection between the Ramanujan identity and the 
relationship concerning the Palumbo-Nardelli model. 


In the work of Ramanujan, [1.e. the modular functions,] the number 24 (8 x 3) appears 
repeatedly. This is an example of what mathematicians call magic numbers, which 
continually appear where we least expect them, for reasons that no one understands. 
Ramanujan‘s function also appears in string theory. Modular functions are used in the 
mathematical analysis of Riemann surfaces. Riemann surface theory is relevant to 


describing the behavior of strings as they move through space-time. When strings 
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move they maintain a kind of symmetry called "conformal invariance". Conformal 
invariance (including "scale invariance") is related to the fact that points on the 
surface of a string's world sheet need not be evaluated in a particular order. As long 
as all points on the surface are taken into account in any consistent way, the physics 
should not change. Equations of how strings must behave when moving involve the 
Ramanujan function. When a string moves in space-time by splitting and 
recombining a large number of mathematical identities must be satisfied. These are 
the identities of Ramanujan's modular function. The KSV loop diagrams of 
interacting strings can be described using modular functions. The "Ramanujan 
function” (an elliptic modular function that satisfies the need for "conformal 
symmetry") has 24 "modes" that correspond to the physical vibrations of a bosonic 
string. When the Ramanujan function is generalized, 24 is replaced by 8 (8 + 2 = 10) 
for fermionic strings. 
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Mathematical connections with some sectors of String Theory 


From: 


Modular equations and approximations to 70 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
6492 = e944 276e-"V™ _..., 
649574 = 4096e—7V 24 4... , 
so that 
64(934 + 952") = e"V™ — 244 48720 7V™ +... = 64f(1 + V2)? 4 (1 — V'2)"7}.. 
Hence 
em V22 _ 9508951.9982.... 
Again 
Gaz = (6+ V37) | 7)z, 
64624 = e™ V9 4944 276e77V™" 4 
G;4 = 4096e-™V3" — 
so that 
64(G24 + Gz24) = e™ V3" 4.24 + 4372077 V9" _ ... = 64{(6 + V7) + (6 — V37)5}. 
Hence 


e™V3T _ 199148647.999978. 


Similarly, from 





958 =. 
we obtain 
F ort 12 P 50 12 
fe ea ere as Hy — ! _ 4/9 
64(g24 + go24) — eo V58 _ 24 4 4372e~7 V8 4... — 64. a 4 aa 
Hence 


e™V88 _ 94591257751.99999982 . 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


g(P) p2 7 
Tevez? = — Pe” o—2(8—p)C+2BY ¢ 
‘YE 


TE 


, ) glP) | ee ee a(p) 4 
h? (> 7 — 20) ee 24(8—-p)e +2 BF) b 
(7 — p) 


16 k’ e777" 


r hh? 9 Bip) eae eS 
(A’)? = ke~*4 4+ ———_ [7 - SPE) .—2(8—p)C+28y ¢ 
(A’) € + 16(p + 1) (: Ps a € 


we have obtained, from the results almost equals of the equations, putting 


4096«"*%' instead of 


: 17.19 QP). 
o—2(8—p)C +28» o 


a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, /- and @ correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and fg= 1/2: 


e C+ = 4096e 718 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6C+@ is equal to - 


mv 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 


For 


79 


exp((-Pi*sqrt(18)) we obtain: 


Input: 


exp | —1T J 18 
Exact result: 


3720 
e 


Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10-° 


1.6272016... * 10° 


Property: 


=3 ia i ' 
ee **" is a transcendental number 


Series representations: 


4a rik ak | | 
i: — 7 ¥ ; 
anv 18 mV 1? Deeg |e | 
£ =e 


_ oetatek 
-n¥ 18 fag TON 17! \ oak 
e *°" =expl-ary L? >. 7 
k=O 


| we Eifig Resi, 177 r[-2 - 5) Tes) 


—— =-=+4/j 
—aV18 2° 
e"*°" =exp|- 


200 
Now, we have the following calculations: 


e6C+% — 4096e-7V18 


e-™V18 — 1 6272016... * 104-6 
80 


from which: 


*_ 9-6C+b = | 6272016... * 104-6 
4096 


0.000244140625 e~6°t+? = e-*V18 — 1 6272016... * 104-6 


Now: 
In(e~™¥"8 ) = —13,328648814475 = —nV18 


And: 


(1.6272016* 10-6) *1/ (0.000244140625) 


Input interpretation: 
1.6272016 i 


10° 0.000244140625 


Result: 
0.0066650177536 


0Q.006665017... 
Thence: 


0.000244140625 e~6Ct? = e-tv18 


Dividing both sides by 0.000244140625, we obtain: 


0.000244140625  _6cig _ 1 o-nvI8 
0.000244140625 ~~ 0,000244140625 
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e~©©t? = ().0066650177536 


((((exp((-Pi*sqrt(18)))))))* 1/0.000244140625 


Input interpretation: 


exp(--V 18 ) x 
0.000244140625 


Result: 
0.0066650178S... 


0.00666501785... 


Series representations: 








EXD|—7 ¥ 18 } i oo rly 

anal — 4096 exp|-7 ¥y 17 2: vie 9 

0.000244 141 = lk 

exp(—a ¥ 18 | elo (- =}, 
———_— ._ = 4096 exp|-a y 17 ia a ee EE 
0.000244141 p|-7 V 2 i 

=a ; a0 «7/1 _,) | 

exp|—z "J 18 | iT ui=0 Res,_ 1, 1? r| , s} r(s) 
———_—_— _ = 4996 exp) —|$ ——@—-@ ——_ 
O.000244141 an 
Now: 
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e~©£t+? = (),0066650177536 


] 


cal) 18 ee 
P| vy 18 | 0.000244140625 — 


—-1v 18 1 
0.000244140625 


= 0.00666501785... 
From: 


In(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 


Result: 
-5.010882647757... 


-5.010882647757... 


Alternative representations: 
log(0.006665017846 190000) = log,(0.006665017846 190000) 
log(0.006665017846190000) = log(a) log, (0.006665017846190000) 


log(0.006665017846190000) = —Li1(0.993334982153810000) 


Series representations: 


© 1)" (-0.9933349821538 10000)" 
log(0.006665017846190000) = -\" ———————— 


k=] 
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arg(0.006665017846190000 — x) 
log(0.006665017846190000) = 2in a “sad . 
aT 


* (1) (0.006665017846190000 — x" x* 


logix) = >, a ae tol () 
k=1 


arg(0.006665017846190000 — gq) 


log(0.006665017846190000) = : 
a 


arg(0.006665017846190000 — a9) 
2a 

© (-1)* (0.006665017846190000 — zo)" 25" 

ke 





l 
log —| + 
2g - 





log(zo) — 





lo (2g) + 


eek 


mad 
Il 


1 


Integral representation: 


“CLOOB6E650 17846100000 | 
log(0.006665017846190000) = | at 
uw ] 


In conclusion: 
—6C + @ = —5.010882647757 ... 
and for C = 1, we obtain: 


@ = —5.010882647757 + 6 = 0.989117352243 = 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 





= _ 
=|-—__*_____ = 0.95 68666373 
vig-IVS5-g+1 44 = 
i ; 
e 7 
Lt 
ar 
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V5 -21/5 





NS —@+l l en 
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(http://www.bitman.name/math/article/102/109/) 





The mean between the two results of the above Rogers-Ramanujan continued 
fractions is 0.97798855285, value very near to the y Regge slope 0.979: 


vw | 3 | me = 1500 | o9o79 | —0.09 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))41/512 


Input interpretation: 
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Result: 
0.990400732708644027550973755713301415460732796 17855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 
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We have: 
30 .. 
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h2 7 
=> = 6) + 5 Te? (2.7) 
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al | 
we obtain: 


(2*e4(0.989 1 17352243/2)) / (1+sqrt(((1-1/3* 16/(P1)*2*e*(2*0.989 1 17352243))))) 
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Result: 


O.83941881822... - 
1.4311851867... i 


Polar coordinates: 
r = 1.65919106525 (radius , @= —59.607521917° (angle 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = GaslGecny = 1164.2696 1.e. 1.65578... 
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Polar coordinates: 
r = 54.76072411 @ = —21.80979492 
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From which: 
e(4*0.989 117352243) / (((1+sqrt(1-1/3* 16/(P1)42*e%(2*0.989 1 17352243)))))47 


[42(1+sqrt(1- 
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Result: 
1.495325850... — 
0.5983842161... i 


Polar coordinates: 


r= 1.610609533 (radius), @ = —21.80979492° (angle) 
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1.610609533.... result that 1s a good approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 
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Now, we have: 


(2.10) 








4a? 
A~ Pig 


b = 0.989117352243 


92 


From 





we obtain: 


((2*e*(-0.989117352243/2))) / 
((((1+sqrt(((141/3*(4Pi*2)/25*e4(2*0.9891 17352243)))))))) 


Input interpretation: 
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1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 


following Ramanujan’s class invariant Q = (25 ee = 1164.2696 i.e. 
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Result: 
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1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 
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And again: 
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-1.1055057810.... 


We note that the result -1.1055057810.... 1s very near to the value of Cosmological 
Constant, less 10°” , thence 1.1056, with minus sign 
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1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gso5/G1o1/5) = 1164.2696 ice. 1.65578... 
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Series representations: 


Fak San eae ineanons: 


| (4 x) 2 0.9891173522430000 
+,| 1+ 


\ 3x25 


—4 .0.9891173522430000 
—|| 32 e 427 \1 


1 Ape eee / 
a6 , / 
——_—_—____________—_ 


| (4 a2) @7 *0.9891173522430000 
1+,/1+ : 


Vo BBE 


i a2 ea 
| | A, L.OT823470448 6000 a 
4385 270057 140 224 |-25 +52 ¢ 9782844486000 52 _ 95 \ as 


5 

oe 1 \ 

3 (= y ( Love2347044e6000 2)\-* | = | / 
ete ri a 2 

io 4 EK, 


re 
| A pl 97823470448 6000 


7G GIe eo 14+ | 
\ 75 


2) 
‘ (ey L.OF823470448 6000 2 | | 
€ aT 
4 


& 
Pe od pe 


105 


| nx} 2° 0.98911] 73522430000 


32 et *0-9891173522430000 Jagla4 144 | 
ox25 


1 (4 x} 13 Pe 0,089O1173522430000 } 
95 / 


7a 
| (4 92) 92 0-9891173522430000, 


oe 
* ° 3.25 
| 4 pl 978234704486000 2 
25 .| 


4.385 270057 140 224 |-25 +52 @ 77823470448 6000 | 2 \ 75 


(- se \ (e 1. 97823470448 6000 yh e ! ) 5 | 
| 


y 
b=0 k! 
0765 695 ol? 78234704486000 |. | | 4 9} 978234704486000 2 
\ 75 
35 


7S ¢ Lovezs47044e6000 2)-k (1) 
( ral le ) | ah 


s = 
k=0 k! 


Pome 0.08911 73522430000 AD 1+ 114 
\ 3.95 


ae (4 x} 13 Pe. 0.S891 173522430000 i 
25 | 


Fy 


| 
1+,/1+ Ta0E 


\ 


4A 385 270 057 140 224 |-25 452 @ 9782347480000 72 
| [- 1" 4 ol 78234 7044 86000 r= i ft 
or (—1) eel [1 + a2 — 20 | Zo 
| 


25m ) = 
=O) ° 


9 765625 e¢ 19, 7823470448 6000 
a5 


1.978234 704486000 _2 is ! 
rl “d 
+= —— — Zo Zo" 


te Pak (1 | 75 
1l+-¥ Zo 
k=O ° 


tor (mot (Zzg€R and —-o 


106 


We obtain also: 


-[32((((e*(-4*0.989 117352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


po 400.989117352243 
— |}32 


Fr 


, TTT 
| fla 2) 2 79599 
\ 1 4 y 1 +2 = (4x7 )}) 0.989117352243 | 


ala 4 : 
| x "3 


1 2, 20,.989117352243 
[4x° |le - 
25 7 ‘ 





13 (— (42°) 2 0.980117352243 
Loo : 





Result: 
a) 
1.0514303501... : 


Polar coordinates: 
r= 1.05143035007 , @=-90° 


1.05 143035007 
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Series representations: 


[ee 
(4.n*) ee 0.0891 173522430000 


ao 0.9891 173522430000 AD iy: l1+ 
\ 3.25 


! 


=| 4.x”) 13 2 0:9891173522430000 | 


—. ee 


| (4 a | ee O.88O 11 ¥ss22430000 


ee re ae | re 
‘yO 3.25 \ 
-—— 
OF 60 
95 _ 59 »)978234704486000 2 | or | 4 p 197823470448 6000 _2 
\ 75 


in | oo 


k=O) 


“675 Vl i 
y (= Lovs234704486000 2)\-« | 4 | /| 3.05646040 8072000 
| e | ite 
k=O 4 Ky 
et + 
Le | 4 go eee nm 1 3 | Plaid i : 
\ 75 4, k 


108 


| (4,2) 2 0:9801173522430000 


‘Ve 0,S89O1 1735224350000 AD 1+ las 
\ 9x25 


~ (4 x” | 13 Pe 0.98911 73522430000 i 


J (a y2) 92 0.9801173522430000 : 
ia 
\ 3.25 5 
ae 


860 | A p 197823470448 6000 r 
35 _ 59 el PrRss4 70448 oo a P= a fe ae 


\ 75 


ake Hi 
en al | 


vk | | 
= (->) eo 1: 97823470448 6000 n)* (-2 


ke 
1.O7823470448 6000 
3.95 646040 8972000 | 4 ho7nanaossnso 52 
° ; i. 


oo (- 23)* (¢1.978234704486000 x2\4 (2 ) 7 
Kk 


k=O) 


| 4 y2) ¢2 0:9801173522490000 


—4 » 0.9891173522430000 | 
32 e 427 /1+,| 1+ 


ox 25 


= (4 x”) 13 e 0.989] 173522430000 i 


| (an) 2  0.981173522430000 )' 
th Wag ed et ss 


\ 3.25 
8 | ee 
ae Jay 95 59 ,1978234704486000 2 
: . 1.978234704486000 _2 I 
« (-1) (-), [1 + $2 - 20) zo 
kat) 
93-956460408972000 
1\ f, 4¢1-978234704486000 _2 Lg A 
| = iy ak i. - 20} Zo" 
k=O) 
for (not (zp €R and -#< zp <0) 
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1 / -[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4%(2*0.989 1 17352243))))|%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))- 
13°*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


/ —4 0.9891] 17352245 








7 7 32 ee 
| | 7 7 — = 
\ Lh o y 1 + 1 = ee [4 x*)) pe 0.98911 7352243 | 
i 2 a 
+2 1 + y 1+- i = (42°) | O.989117352243 _ 
13 (= 4 )) 9980117352243 | 
25 " 
Result: 


0.95108534763... i 


Polar coordinates: 
r = 0.95108534763 . @=90° 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is a result very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 
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: 
= | -—_*_____ = 0.95 68666373 


Vo-1v5 —o+1 1, 





Series representations: 


a retercesers 


! | (4n7)e 0.9801 1734522430000 
; —} 0.8801 175522430000 , ! 
-|1/] |}|32¢ ao) te 


\ | \ 3.25 





i (412) 13 @2  0:9891173522430000 / 
25° © 


/ 
eS, 18 


| (4 n*| e 0.98011 73522430000 


1+.(14 — = 
\ 9x25 
ee 
| _ | | 4 -1978234704486000 _2 
_ 5 | 9 V21 95 59 9 978234704486000 2 | or 1 a 


ic + be | 
by = i LOTez34704486000 23 -k |: | i 
— | le a an | 
A ke ty! 


—-—————— 


1.OF823470448 6000 
p25 bs be40 8972000 ie | 4 


\ 75 


y Py 197823470448 6000 ay*() | 
a) | ane 
a’ JK 


111 


| (4 2) 92 0:9801173522490000 


= 1/ aa 0.9890] 1 73522430000 AD|] 4 | 1+ 
| \ 3x25 


we (407) 137 0.9891173522430000 ||| / 


| (4,2) 92 0.9891173522430000 : 
1+.) 1+ ——_————_ z= 
\ 3.25 
—— 
| | 4 el 978234704486000 _2 
2 5 | 8 f21 95 _ 59 gp} 97823470448 6000 495 \ ee 


I. | | 
a |-=) (@1:978234704486000 ny | l 


ma = 
pie alk | 
a ne | 


= 


4 1.OF 823470448 6000 ne 
poe bs6edo 8972000 a: | ee 


fo 
3 (- = \ (een yt (_ ; ) 7 


2 kj 


k=O) 
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| eg 2) 2 0.9801172522430000 
_|1/| |||9a 9-4 0-9891173522430000 | 45] 4, | - ae eee 
\ ax 25 95 


Za 2. 0.98°11735224350000 i 
(4 iv } l3e } 


! 
‘ ra Pa 
(4 n7} e 0.98911 73522430000 


14.f4-0048 Yn 
*yit 3.25 


7 5 | 9 [21 55 59 p) 978234704486000 2 or | x0 


| 1.978234 704486000 _2 bk 7 


7 ke! | 


: 3.95 646040 8972000 


i 
1+ V zo ) 
k=O) 

2.978234 704486000 _2 


alg (->), (1 ,4 : - at 7 


ke! 


ror (nat (zgeR and —w< 7, <0} 


From the previous expression 


7 40.9891 1Ts522435 





fi 


1+ 1+ 1 | — [4 2°) e 0.98911 7a52243 
2425 





49114 i L+ 1 (— (42°) |e" 0.989117352243 49 (— (42°) |e" 0.980117352243 
| S\25 5 a5 


= -0.034547055658... 


we have also: 
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1+1/((4((2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P142)/25*e*(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
4+ gy pO. 98911 P35 224a72 
1+, 145 (35 (477 je 0.989117352243 
Result: 


1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


1 
1 + ———_..... — 0..0345470556580000 = 
4 (2 ¢ 0.98011 73522430000/2 ) 


Ss 
| (4 le 0.989] 1 73522430000 
at 1+- 


a2 
0.40455867612 15000 


| - 
0.9654529443420000 + ——— +e 0.49455 86761215000 
| 4 @ B7RRSHroNeeOO . (= y lal ala x " | ; | 
\ oa k=0 4 ke 
1 
1 + ——___________- _ 0.0345470556580000 = 


4(2 @-0.9891173522430000/2) 


EE 
| (4 y= le 0.98911 73522450000 
| 14> 


ty 
e 40455867612 15000 


1 
0.9654529443420000 + — = + : pl 40455867612 15000 
7s Ky Love2347044g6000 2)-k / 1) 
=, le =] ak 


a™25 


aT 
A pl 97823470448 6000 x on 


| 
\ 75 = k! 
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1 


1 a ___——_ - 0.03 45470556580000 = 
4 \2 p09 8911 73522430000/2 | 


SS ———_ A 
| (4_72)e2 ©9.98911 725224320000 
14,{ 14— 
*y ° 3 «25 
0.49455867612 15000 


0.9654529443420000 + a Se P 


| Lf 1.978234704486000 2 i 
: ! o (-1¥ (-5), (1+ =. - 20) 20° 
* ,0.4945586761215000 f 2 y 2 tk 75 
8 : k! 
k=) 
[i iT nat | if o€& Rk and —-oo< CO =< f)\ 
From 


Properties of Nilpotent Supergravity 
E.. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 
Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor—to-scalar ratio r, consistently with PLANCK data, 
may also be described within the present framework, for instance choosing 
a() = iM(® + bde™**) | (4.35) 
This potential bears some similarities with the Kahler moduli inflation of [52] and with the poly 
instanton inflation of [33]. One can verify that y = 0 solves the field equations, and that the 
potential along the y = 0 trajectory is now 


‘ by 


V = i (1 ad e718) | (4.36) 


We analyzing the following equation: 


Y= “(i — ag e718) 
9= ~p— , 
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We have: 


(M‘2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k)) |*2 
1.e. 


V = (M%2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(- 
sqrt6/k))|2 


Fork =2 and o =0.9991104684, that is the value of the scalar field that 1s equal to 
the value of the following Rogers-Ramanujan continued fraction: 





a: en 75 
J5 e727v5 

———_........- - 9 + ] 1+ aE 

1+; g/5 =I i 
e-tav5 

1+ 
I+... 
we obtain: 


V = (M%2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.999 1 104684- sqrt6/2))|*2 


Input interpretation: 


Fa ae 0.9991104684 v6 = leounnaees V6 Vy 
— }1-—]- » — ]/0.9991) —~ — |exp|— —  |0.99911 _— 
e ve 2) ve 2 


Result: 


: 
== (0.0814845 b + 1)" M* 
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Solutions: 


995.913 - 0.054323 M* + 6.58545 x 10719 y M4 
b = nT ee 


Alternate forms: 


V = 0.00221324 (b + 12.2723)" M> 


V = 0.00221324 (b” M* + 24.5445 b M> + 150.609 M*) 


a 
M 
~0.00221324 b* M* — 0.054323 b M* — = +¥V=0 


Expanded form: 


2 
M 
V = 0.00221324 b* M* + 0.054323 b M“ + = 


Alternate form assuming b, M, and V are positive: 


V = 0.00221324 (b + 12.2723)" M- 
Alternate form assuming b, M, and V are real: 


V = 0.00221324 b* M* + 0.054323 D M~ + 0.333333 M- +0 


Derivative: 


baal 
= - (0.0814845 b + 1)” Mm} = 0.054323 (0.0814845 b + 1) M~ 


‘i 
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Implicit derivatives: 


ab(M, V) 
ave” 


ab(M, V) 
am 


aMb, V) 
ave” 


dM(b, V) 
db 


avi(b, M) 
am 


av(b, M) 
ab 


154317775011 120075 
36 961 748 (226 802 245 + 18480874 b) M* 


226 B02 245 
16460874 | 


7 M 


154317775011 120075 
2 (226802245 + 18480874 b)* M 


16480874 M 


~ 296802245 + 18480874 D 


2 (226802 245 + 18480874 by? Mf 
154317775011 1200/5 


36961 748 (226602 245 + 18480674 b) M? 
154317775011 1200/5 


Global minimum: 


1 
min{ - (0.0814845 b + 1)° mM} = 0 at (b, M) =(-16, 0) 
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Global minima: 


| o.s9e1104684- “2 | i 
6 


(b 2)(0.9991104684 — “S.) caf 2| 


min{~ m?|1- ‘)\ =o 
3 an rs | 


226802 245 
16480674 


ri — 


| 2(0.9991104684-¥> | 7 
v6 


(b 2) (0.9991 104684 — ‘e | aif 


min{~ M?|1- |} =o 
3 ave 


From: 


295.913 - 0.054323 M* + 6.58545 x 10719 y m* 
Oh hhrt~<“‘S; 3XSTCt (iV Cy) 
we obtain 


(225.913 (-0.054323 M42 + 6.58545x104-10 sqrt(M4)))/M42 


Input interpretation: 


995.913 - 0.054323 M* + 6.58545» 10719 y m+ 


Me 
Result: 


225.913 [6.sas4s x 10°" -y M* - 0.054323 Mm?) 


Me 
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Plots: 


a sy _ 


1 __ {M fram =1 to 0.2) 
0.8 0.6 0,4 0? 15 0.2 


20 | 


10 | _ (M from =4.6 to 3.9) 


Alternate form assuming M is real: 


=12.2723 


-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 


Alternate forms: 


12.2723 2 — 1.21228 x 107° y Mm" 


Me 


1.48774 1077 ¥ M* = 12.2723 M* 
Me 
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Expanded form: 


—e—woa sw TS 
Mf 


1.48774 x 1077 ¥ M* 
2 
Property as a function: 
Parity 
even 


Series expansion at M = 0: 


| 1.48774 1077 VM" 


: — 12,2723 | + O(M”) 
* | 


(generalized Puiseux series) 
Series expansion at M = oo: 


= 12.2723 


Derivative: 


| | eT ee oe ee 
d 220.913 [6.58545 x LO M* — 0.054323 M 3.55971 «1075 


dM M+ M 
Indefinite integral: 


dit = 


295.913 - 0.054323 M* + 6.58545 ~ 10°19 ym" 


1.48774 107" ¥ Mt 


M 


= 12.2723 M 
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Global maximum: 


995.913 [6.58545 x 10°19 ¥ m* — 0.054323 Mm?) 

—————————_ — 
140 119826723 990 341497649 _ 
11417594849251 000000000 


IT ax| 


Global minimum: 


295.913 [6.58545 «10779 ¥ m* — 0.054323 Mm?) 
min| eT ne = 
140 119826 723 990 341497649 _ 

11417594849251 000000000 


Limit: 


995,913 - 0.054323 M* + 6.58545 x 10719 y m+ 


C—O = A 10.2728 
M+ teos Me? 


Definite integral after subtraction of diverging parts: 


oof 225.913 - 0.054323 M7 + 6.58545 x 10°19 y m* 


| FF FFT i = 19 2S | eM = 0 
0 M2 





From b that is equal to 


995,913 - 0.054323 M* + 6.58545» 10719 y m* 


Me 
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from: 


Result: 


; 
_ : (0.0814845 b + 1)° M” 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M42 + 6.58545x10*-10 sqrt(M%4)))/M“2 ) + 
1)A2 MA2 


Input interpretation: 


. 
295.913 - 0.054323 M* + 6.58545 ~ 10-19 y M4 


l 
=) 900814845 3% AA AAA 1] oe 
3 M? 


Result: 


OQ 


Plots: (possible mathematical connection with an open string) 


‘, L.«lo-*" | (M from =-1 to 0.2) 


10 -08 -06 -04 02 0.2 M =-0.5; M=0.2 
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(possible mathematical connection with an open string) 


¥ 
\ | 
i . _)4 | 
‘, 3.« 10 l4 

‘, | F 
7 

: us la | } Porm 4.6 to 3.° ! 
‘, | 
*\ —| ab | 
x 10 a ff 
, | ra 
|e 
= - _ Fi 


Root: 


lf = 0 


Property as a function: 
Parity 
even 


Series expansion at M = 0: 


(Tavlor series) 


Series expansion at M = oo: 


ff ] yb2 194 
1.75541 107)" M* + o((— ) 
ii . F 


Taylor series) 
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Definite integral after subtraction of diverging parts: 


ah l 
| — M*}14 
0 |3 Me 


— 
18.4084 - 0.054323 M7 + 6.58545 = 10719 y m4 


1.75541x 107” M*|d@M =0 


For M =- 0.5 , we obtain: 


1 
7 0.08148645 


| | ; 

295.913 {- 0.054323 M* + 6.58545 ~~ 10-19 y M4 

SB | 
MA 


1/3 (0.0814845 ((225.913 (-0.054323 (-0.5)42 + 6.58545x10“-10 sqrt((-0.5)*4)))/(- 
O.5)42 ) + 1)42 * (-0.54%2) 


Input interpretation: 


7 995.913 - 0.054323 (-0.5)" + 6.58545 ~ 1077? W (-0.5)4 
- /0.0814845 $$$ 7 
3 (=0.5)7 


(-0.5°) 


Result: 


= 4.5665 1344947464545 34869707833 7608602063333 333393533333333333... x 
10-18 


-4,38851344947*10°'° 
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For M = 0.2: 


295.913 - 0.054323 M* + 6.58545 ~~ 10719 y M4 


1 
— |.0.08 14845 9 AANA oe M 
3 M+ 


1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545x10%-10 sqrt(0.244)))/0.242 ) + 
1)A2 0.242 


Input interpretation: 


295.913 - 0.054323 « 0.27 + 6.58545 » 10°!" ¥/ 0.27 


1 
= | 9,0814845 x A" 3.11] «0,27 
3 0.2" 


Result: 


7.0216215191594327255835325340494083333333333333333333339993 
10-1? 


7.021621519159*10"” 
For M =3: 
) 2 
: 925.913 - 0.054323 M* + 6.58545 ~~ 10719 y M4 
= }.0.0814845 x AAR AAA 3.1] 
3 M2 
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1/3 (0.0814845 ((225.913 (-0.054323 342 + 6.58545x10%-10 sqrt(3%4)))/3%2 ) + 1)42 
bbe 


Input interpretation: 


995.913 | - 0.054323 = 3° + 6.58545» 10°19 y 37 


i 
— 10.08 148 3 someon 3 
3 3° 


2 


Result: 
1.579864841810872363256294820161116875 x 10°" 


1.57986484181*10" 


For M =2: 
2 
295.913 {- 0.054323 M* + 6.58545» 10710 4 a4 


l , 
— |0,0814845 > _§_ 1 MM 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 242 + 6.58545x10“-10 sqrt(2%4)))/2%2 ) + 1)42 
22 


Input interpretation: 


_ «= 
995.913 [-0.054323 2° 46.58545. 10° y 2 | 
SS MN 


l 2 
= 0.0814845 1 2 


qe 
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Result: 
7.02162151915943272755635325340494083333333333333333933333933933... x 
10-29 


7.021621519*10° 


From the four results 
7.021621519*104-15 ; 1.57986484181*10%-14 ; 7.021621519159*104-17 ; 
-4_.38851344947* 104-16 


we obtain, after some calculations: 


sqrt[ 1/(2P1)(7.021621519* 104-15 + 1.57986484181* 104-14 +7.021621519* 104-17 - 
4.3885 1344947* 10%-16)] 


Input interpretation: 


yl - ; 
ics (7.021621519» 10°” + 157986484181» 10°” + 


7.021621519» 10-2" — 4.38851344947 10°'*)] 


Result: 
5.9776991059... x 10-* 


5.9776991059*10° result very near to the Planck's electric flow 5.975498 x 10 ° that 
is equal to the following formula: 
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dp = Epl} = ¢plp = 





We note that: 


1/55*(([((A/[(7.021621519* 104-15 + 1.57986484181%* 104-14 +7.021621519* 104-17 
-4.3885 1344947* 10%-16)])))*1/7]-(dog*(5/8)(2))/(2 2411/8) 31/4) e log*(3/2)(3))))) 


Input interpretation: 


i Poe 7 7 “WW 
=z |(1/(7.021621519 « 10 4. 1,57986484181 » 10°"* + 7.021621519« 10°” - 


| log”? (2) 
4.38851344947 - 10° '°)) * (1/7) - =! 


(1 4 T 
2V2 V3 elog!2(3) 


log(x) is the natural logarithm 


Result: 
1.6181818182... 


1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


From the Planck units: 


Planck Length 





5.729475 * 10° Lorentz-Heaviside value 
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Planck’s Electric field strength 





_ Fp ce 
gp | 1677e9h G? 


1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


| fic 
¢p = Epli = dlp = ,/ — 


£0 


5.975498*10° V*m_ Lorentz-Heaviside value 


Planck’s Electric potential 


E 
¢p = Vp = —_ = 
QP 





1.042940*107’ V Lorentz-Heaviside value 


Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10°’) * 5.729475 * 10° 


Input interpretation: 
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(1.820306 = 10°") x 5.729475 
8 


Result: 
1042 9397771935 000 000000 000 000 


Scientific notation: 
1.042939771935 « 10°’ 


1.042939771935*10° = 1.042940* 107’ 

Or: 

Ep * Ip’ /Ip = (5.975498*10°°)* 1/(5.729475 * 10°?) 
Input interpretation: 

] 


a. 729475 
10-2 


5.975498» 10° 


Result: 

1.04293988541707573556004134759292954415544181622227542270500133... x 
1077 

1.042939885417*107’ = 1.042940* 107’ 


Appendix 


From: 


Lectures on N = 2 String Theory 

Doron Gepner 

Joseph Henry Laboratories - Princeton University 
Princeton, New Jersey 08544- April, 1989 


131 


Let us consider now the right moving vector representation. From table 2 
the internal dimension for the vector fields is A; = 5 and the charge is Q; = +1. 
Again, these fields obey A = |Q| /2, and are thus chiral or anti-chiral fields of 
the right moving N = 2 algebra with charges +1. Denote such a field with 
QO; =1by C= C exp(id/ /3), where C is a neutral field. The vertex operator 
for the massless fields in the vector representation of SO(10) is VC exp(id/V/3), 
where V,,, = 1,2,...10 represents the vector of SO(10) at level one. (V, 
can be taken to be 10 free Majorana fermions.) Acting on this field with the 
right moving supersymmetry generator QT? we obtain a massless spinor field, 
S.C exp(—id/2,/3), where S, is the spin field of SO(10). Acting once more with 
Q' gives the massless singlet field C exp(—2id/ /3). Counting states we find 
10+16+1 = 27. Indeed these fields together give the 27 representation of Eg. It 
can be easily checked that the weights of these fields are the correct ones for the 
27 of Eg (as we did for the adjoint), and that this is precisely the vertex operator 


representation for the 27 of Kg at level one. 


Similarly, the right moving vector fields with Q; = —1 give the 27 represen- 
tation of Eg when acting with Q twice, 27 = 10+ 16+ 1. It can be further seen 
that these are all the possible fields in the right moving sector of the theory. 


How are the right movers in the 27 and 27 representations of Eg connected 
together with the right movers? ‘The only possible fields in the right moving 
sector that these fields can multiply are the spinor and anti-spinor multiplets of 
SO(2). We thus have four possibilities: space-time left fermions which are 27 
(Q; = Q; = 1), right fermions which are 27 (—Q; = Q; = 1), left fermions which 
are 27 (Q; = —Q; = 1) and right fermions which are 27 (Q; = Q; = —1). The 
last two are CPT conjugates of the first two (Q; — —Q,; along with 0; —Q)). 


We conclude that the matter content of the theory consists of a number of left 
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handed fermions in the 27 of Kg and a number of left-handed fermions in the 
27 of Eg. The 27 fields correspond to left and right chiral fields, (c,c), whereas 
the 27 correspond to the fields which are left chiral and right anti-chiral, (c, a). 
In general the number of 27 fields, No7z would be different from the number of 
27, No, giving rise to a net number of chiral generations in the theory, N = 


Noz — Noy. 
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